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SOME COMMON INDIAN BIRDS. 

No. 1. THE INDIAN ROLLER (CORACIAS LNDICA). 

BY 

T. BAINBRIGOE FLETCHER, R.N., F.L.S., F.E.S., F.Z.S., 

Imperial Entomologisl, 

AND 

C. M. INGLIS, M.B.O.U. 

[The importance of many common birds to agriculture in India 
is admittedly very great. Some birds are wholly or partially grami- 
nivorous and do a great deal of damage to crops, whilst others feed 
® wholly or partly on insects and are in most cases beneficial by hjelping 
to reduce danxage caused by insect pests. Many years ago I’ sug- 
gested that the recognition of the more important birds, from the 
agricultural view-point, might be helped by the issue of a series 
of coloured plates of such birds, but the difficulty has been to 
^get such plates drawn, as work of this feort requires an artist who 
is also an ornithologist ; othjerwise, the Vork produced is unnatural. 
We have therefore been unate in ^curing the services of Mr. 
. C. M. Inglis to provide coloured illustnjtions of about tw^ dozen 
\ of our commoner birds. The present paper will, it is hoped, be 

' followed at regular intervals by others in th§ same series. — T. B. F.] 

\ 

The Indian Eoller or Blue Jay (Coracias^indica) is one of the 
birds of the Plains which inust have brought itself to the notice of 

( I ) 
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all if merely on account of its vivid colouring, which has been aptly 
described as a study ki Oxford and Cambridge blue. Although 
•commonly ('ailed a jay, this bird is more nearly allied to the bee- 
eaters aud kingfishers, its relationship to the latter group being 
evidenced, as recorded by Gordon Dalgliesh, by the fact that it has 
been seen to plunge into the water like a kingfisher, this most 
unusual occurrence indicating ar.'aflfinityto the kingfisher in habits, 
especially to the white-breasted species which is practically an 
insect-feeder. As a matter of fact, C. indica belongs to the group 
of rollers, so called because of the extraordinary aerial gymnastics 
indulged in by these birds, as may be seen especially during the 
early part of the hot weather, when courtship takes place. 

The Indian Roller occurs throughout the Plains of India and 
Ceylon, neither ascending the Hills nor occurring in areas of desert 
or thick jungle. Calcutta seems to be about its eastern limit of 
occurrence and East of that it is replaced by the Burmese species, 
Coracias affinis, which is ^ghtly larger andjuuch darker, with a 
lighter tail which lacks the purple band^aT the tip which sets off so 
well the tail of the Indian Roller, In the Duars both species have 
been got and where they meet they hybridize freely. In Xorthern 
India a third species of Roller, Coracias garrula, which is a migrant 
from Africa and Europe, also occurs and may be distinguished by 
its lower parts being pale blue throughout, whereas in the Indian 
and Burmese Rollers, the lower parts are only blue in part. There 
is also a forest species, Ewystomus orientalis, the Broad-billed 
Roller, with a red bill and legs ; this is a rather silent bird and 
exceedingly wary and frequently nests in non-accessible holes in 
large Simul (Bombax malahaficum) trees. 

Where it does occur, tl^ Indian Roller is usually found com- 
monly and is not a bird whiih can be ove^^poked when on the wing, 
as its brilliant blue colours ire then displayed to'advantage. When 
at rest upon a branch or telegraph wire, however, this bird is by no 
means conspicuous, as fhe wings are then closed and the colours 
are noi very evident. Its usual habit is to sit on any convenient 
perch and watch patently until some desirable prey comes into 
sight, when it .flies down, secures its quarry, which is always 
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swallowed wHoJe, and returns to its per^h. Ordinarily it appears 
to be a decidedly sluggish, bird, sitting for h«urs on the same /)erch, 
occasionally jerking its tail and emitting a sharp bars]]! Jjock.” 
At the breeding season, which occurs in Bihar^^m March ^the end 
of June, and as early as January in Ceylon, these biida^ however, 
become more active and vociferous, their harsh, ^t^cato gutturals 
being evidently pleasing to the o^^pS^te sex. It is at this time 
also that they indulge in the weird evolutions which hkve earned 
these birds the title of Rollers. As both sexes wear^e same livery 
it is difficult to tell which is which, but two birds may often be seen 
sitting side by side on some exposed perch at this season of the year 
and uttering a sort of chuckling sound. One of them, presumably 
the cock bird, then flies ofl and up into the air to a considerable 
height whence he descends in a regular “ nose^lide,” displaying 
his vivid colours and uttering short harsh screams all the while, 
ultimately returning to perch beside his mate. 

The nest is placed in a hole in a tree or building and is generally 
lined with a varying amount of vegetable fibre, grass, a few feathers 
or some old rags, but the lining is often omitted altogether. Four, 
or sometimes five, glossy-white eggs are laid. The young are quite 
naked at first, but, later on, when the feathers have grown, are 
marked with vivid blue like their parents. Mr. Aiti^^iuconsidered 
the parent birds very wary and the nests difficult to discover, but 
in Bihar at any rate this is not the case, it being one of the ^siest 
nests to find, the birds continually chasing away any intruders that 
come near the nesting site. 

Besides being an ornament to any landscape, the Indian Roller 
is an extremely useful bird, as its fold consists almost entirely of 
large insects, such as grasshoppers, crickets and beetles, varied 
by an occasional small ..^ouse, frog oj snake. One kept by Mr. 
Finn even digested*a toad, which must (have been a very tasty ” 
morsel. The late C. W. Mason examined the stomachs of eighteen 
birds between January and October^ a^Pusa and found^ that 
of 412 insects taken by these birds, only 4x®re beneficial, ill were 


^ Menu Dept. Agric. India, EnU. Ser., vol. Ill, pp, 155-159. 



4 


AGRICULTURAL JOUR^^AL OT INDIA 


[XV, I. 


injurious and 297 neutral ) Of the injurious insects taken 52 wer: 
grasshi^ppers, 18 crickets end 23 caterpillars, mostly cutworms, so 
that thu goo^jt done by the destruction of these injurious insects far 
more tha,n counterbal^^'pces the fact that a very few beneficial insects 
were takeiV.. 

It is therefon. unfortunate that the Roller’s brilliant plumage 
should frequently lead to its^^rji^g shot by Europeans, especially 
ill the neighbourhood of muitary cantonments, for the sake of its 
wings. According to the late C. W. Mason, being one of our 
common species of birds, and the gaudy colour very striking to 
any one new to the Country, numbers of these birds are shot by 
Europeans in order to send one or two wings home, and they are 
sent home not declared, or falsely declared. From what I have 
seen, I do not imagine that more than one out of six pairs of wings 
ever sees the destination for which they were originally obtained. 
Some specimens are not good enough, while others are put away, 
forgotten, and eventually thrown away.” It should therefore be 
noted that the Indian Roller is protected, under the Wild Birds 
and Animals Protection Act, throughout the whole year in Bihar 
and Orissa and in Delhi. In view of its beneficial activities to the 
Indian raiyat, it is to be hoped that the numbers of this bird will not 
be allowed tq,diminiah throughout the area of its occurrence. 

Thi^ bird is sacred to Siva and it is said they are liberated 
during ^:he Durga Pujah. 

Falconers fly the Red -headed Merlin (Msalon cUcquera) at this 
bird. Jerdon says “it is often baulked by the extraordinary evo- 
lutions of the Roller who now darts off obliquely, then tumbles 
down perpendicularly, screaming all the time, and endeavouring 
to gain the shelter of the neairest tree or grove,” 



SOME LABOUR-SAVING D^VXe^’ ^ 
PLANT-B^/^DING 

BY 

ALBERT HOWARD, C.I.E., G. L. C. lIOWARD, M.A., 

Imperial Economic Botanist ; Second Imperial Economic Botanist. 

The investigator concerned with, the improvement of crops is 
constantly liable to the danger of being overwhelmed by detail. 
Cultures multiply rapidly, the number of sampl^^ of seed involved 
soon runs into thousands and it is necessary to record every year a 
considerable amount of detail. To be of any value the work must 
be accurate and the experimental error must be reduced to the 
lowest limit. As long as the crops are in the ground, if the danger 
of cross-fertilization is avoided, no particular harm can occur. The 
moment, however, a culture is harvested nrany things are possible. 
Between reaping and sowing, any plant or any series of plants have 
to be handled a good many times, the seed has to S^,^mined and 
afterwards stored till planting time comes round agam^ If the 
investigator aims at the personal supervision of all essential 'details, 
it is obvious that he must utilize every possible device which saves 
time an.d fatigue and which also prevents mistakes. The present 
paper deals with some of the methods employed in the Botanical 
Area at Pusa in dealing with the numerous cultures involved in the 
plant-breedmg work. As^ correspondents and visitors have fre- 
quently asked for injorjnpation on thes\ matters, it is considered that 
a brief account ctf some of the laboi|r-saving devices use may 
prove to be of general interest. 

The prevention oJ crossing. 

A combination of high temperaturN-^d high- humidity reduced 
very considerably the of tha^ ^rforated parchment bag in 

( 5 ) 
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India for the exclusion of ^foreign poilen ^ The amount of seed 
under these conditions is >>ften small, thcf bags have to be moved 
consta V;tly to allq^ ifor jgrowth, while accideitcs due to wind and rain 
are freq'ienL x^9.r bei^ter results are obtained with infinitely less 
labour and "isb 'by thv v.'iie of the cylindrical muslin cover illustrated 
in Plate L- ^ are made of three bamboo rings which are covered 
by the ordinary' muslin of the ^a^ar. For most purposes the total 
length neeq^not exeieed 30 fnchvs and a diameter of 13 inches is 
convenient. These completely enclose small plants fike linseed or 
gram. For taller plants Uke tobacco, the inflorescence only need be 
covered. In cases of very taU plants like jute (Corchorits capsularis, L.) 
or faiwa (Hibiscus cannaUnus, L.), which bear flowers on a 
large portion of the stem, much longer covers are desirable which 
allow for growths and which are best attached soon after flowering 
begins. These muslin covers are easily washed after use, they last 
for two seasons and are easily stored. No cases of cross-fertilization 
have been detected through their use. 

The handling oe single plants. 

Both in investigations on the inheritance of characters and m 
selection work, the seed of numerous single plants has to be harvested 
and rigidly kept separate. Frequently, when the seed is saved, it is 
still too nvdst for examination and storage and one of the difficulties 
is to d^y and keep separate these large collections of damp seed 
while at the same time preventing any admixture or loss. 

Drying boxes, 5' by 3' and 5'^ deep, the frames of which are 
made of I" sal wood with wire netting mesh) above and below, 
are used for each set of cultures. These boxes are provided with 
hinged lids and snap locks, /wo pieces of bar iron support the 
wire netting sides and thin jgalvanized wires are stretched across 
the framp inside the box p prevent the'tlags sjipping.about while 
the seedfis dryihg. When I he seed of any particular set of single 
plants Wis to be saved, bags are placed at once in one or more 
of thes€| drying boxes, the hi\x is labelled and the lock closed. The 
locked boxes are plaocd/^jt, ii the sun every day till an opportunity 
occurs fox the examination and storage of' their contents. By this 
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Se^ns, personal supervisiyfe \ x^iily necessary collection, 

examination and storageym the samples A The resj is ro^ne under 
conditions where no mistakes are possib^^^^j3^tii]a| ^ ^st in 
sorting the samples which would occur if se\ s^s ^ fo/se seed 
were dried together. 

After threshing, the seed of single plamfe’^jT^’e-y^iiitored and 
it is often desirable to keep themto^^iier in sets, TM se^ envelopes 
of strong tough grey paper, ki{)w\ as the Girdyooi^ post- 
sample bag,* have proved exceedingly useftli for thi>^uijpose and 
they last for many years. They are 5" by 2|Nii-^e and Are closed 
by a push- in hap which is very effective and which will stamd frequent 
handling. No separate labels are needed as the culture numbers 
are written on the outside of the envelope. For exanmiing the seed 
of single plants and for trans'’erring it to and fro^^hese envelopes 
the flat triangular grain scoops used by corn merchants save much 
time. Besides their use for storage, these seed envelopes are very 
Convenient in other ways such as the despatch of small samples of 
seed to and from correspondents. It is not unusual in India to 
send small samples of seed seAvn up in pieces of cotton cloth or to 
despatch several kmds in ordinary thin letter envelopes enclosed 
in an outer envelope. In the first case, they frequently arrive with 
the labels torn and the place of origin lost. In tl^e second case, 
the thin paper generally bursts in the post and the sai.;^3^s arrive 
all mixed together m the outer envelope. It saves a grea^deal of 
time and trouble to all couceviTod if empty seed envelope^ are 
enclosed when writing for seed. 

Variety trials. 

The difficulties to be overcome ii\ the trial of varieties and in 
the interpretation of the ^sesults are ^lell known. Such difficulties 
are by no means confine^lj^-the arranVement of the field plots but 
are encountered at other stages of tit work. Ab in tife case of 
single plants, it is equally essential in <^*iling with large ciVtures to 
ensure that no accidents or mist£^es^caur between rea;|tog and 


* These seed envelopes aie manufactured by Mes^ 
Liverpool, England. 


f Blaie & Mackenzie, Ltd,, Islington 
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threshing tstween threshing and storage. Aiter reaping, il xS 
often necessary :'or the to dry for a a"'y or two before threshing 
can by caTiic:^ cjL5 r>'nd further drying is necessary before the grain is 
stored\. AVrni^xtiiiMind theft are almost bound to occur at alb 

\ ' ’ ' h ’ • 1 

stages ui.^ t'l^cautions are taken. 

In conp variety trials in the Botanical Area at Pusa, a large 
wire -netti/ig drying house ,^'\^)^ided with a slightly raised brick 
floor, hrs )t)een in use for f^Jme^years and has been found of great 
assistant e. Tlj.e plotf^ 'are reaped and immediately transferred to 
the dryii g house wnere the produce is allowed to dry under lock 
and key till threshed. This building is provided with sufficient 
floor space '^or two large plots with a vacant place between, across 
wdiich a sheer- can be stretched to prevent any admixture. There 
are large sliding j\oors at either end so as to admit of the easy entry 
and removal of produce. The floor of the drying house at Pusa is 
50' by 25', the height to the ridge is 18', to the eaves 12'. The 
sliding doors are 8' by 9'. The wire netting used is |" mesh and is 
supported by angle aiid bar iron, at suitable .distances. 

The chief point in threshing experimental plots is speed. The 
whole process, including separation and weighing, should be com- 
pleted in one shift and nothing should remain lying about at night. 
This is a pc^^erful argument in favour of reducing the size of the 
plots as^^r as is agriculturally expedient. For threshing purposes 
a smalJ macliine driven by a bullock gear is employed. After 
weigliung, the grain is dried for a day on strong sheets in the drying 
house before storage. If a good labour force is concentrated on 
threshing and separating, the work is got through very rapidly with 
the min.imum of time and tmuble in supervision. Such attention 
is obviously necessary astheif is little purpose in laying out elaborate 
field experiments of this find on paper and then leaving such 
essential ipratters as the actull determmaoion of t*he yield to chance. 
In such work, principles andiprocedure must closely correspond. 

The l^TORAGE OE SEED. 

The question of s4ea v.orage in connection with plant-breeding 
work is importajpit. It is ^'Oc&ssary, no+*^only to keep seed during 
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rainy season but sdso/o pre^ve the germinali^Ji^pacity for 
several years, so that my particular capture o^a serfes imy be 
repeated 'whenever required. The method my is to 
dry the seed thoroughly in the sun and to pu^^A tl^yynfy^diately 
•k; air-tight seed bins. Insecticides like^^ ^ jpie c ^ln{:;|hd carbon 
bisulphide have been found to be unnecessa^^ of stored 

grain are unable to attack dry see^S:’mder these coii^iticiis and even 
if a few of these insects are sealeu up With the produce] ny damage 
occurs. 

The seed bins are, in principle, nothing rittrre’Tban tl^ ordinary 
earthen Iwthis used by the people but they are made ji the thin 
sheet iron ordinarily purchasable in any bazaar. They^re designed 
for Pusa by Mr. S. A. S. Bunting, formerly AgricnJ^ral Engineer 
in the United Provinces. The essential structure Vaetails are shown 
in the figure below. The bins are cylindrical in shape, 36 inches high 



and 18 inches in diameter. The meth^df 'constructing the lid is 
indicated at A and the Retails ^or at B. The lid has to be 
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pr^osed in fir^l ' after tl^ meiiind^oftcp. employed in tin canist^'^* .. 
To rend^/he lo^^itudin^ seam air-tight,’ ;<^he thin sheet iron is folded. 
The iJ^etpl ^g,n reserved from rust by coating inside and out with 


hot taVii Ivhi'i-j^^b^i^J^table proportion of pitch has been dissolved.^ 


'X -'^'Oecfr Printed on the lid a nd on the cylinder, and 
the lids DesV in one position this should be indicated by 

a white line, ^he numbers not ^nly prevent the lids being mixed 


but al^ g4^tly facilitate tje sVarch for any particular sample of 


seed. To pm^cnt the/'oondensation of moisture on the bottom of 
the bin i nd thi^^ destruction of the metal by rust, it should stand 
either on pricks or preferably on a wooden triangle about an inch 
thick provided with rounded comers. One of the wooden bases is 
shown in plau-^t C in the sketch. After the lid has been pressed in., 
the bin should be hermetically sealed round the upper rim with 
wax which will not melt during the hot weather and which will not 
crack during the monsoon. A wax mixture suitable for the tempera - 
ture at Pusa can be obtained by melting together 4 parts of 
vaseline with 5 parts of bees-Wax and slowly adding 2 parts of 
powdered rosin. For very high temperatures, the proportion of 
bees-wax and rosin should be increased. A large number of sample 
seed bins have been supplied to correspondents in India and many 
copies have^^^n made. They are now manufactured in sets of 
'' Tsrs. Burn & Co., Howrah. For storing seed in bulk for 


100 


distri|}ution 5 larger sizes are desirable. Seed stored in this manner 
retaj/is its germinating power for many years. 





<^ie ccK iiitaf 

T)k. C. a. barber, C.I.E., Sc.D. '.L.S. 


BY 

J. MACKENNA, C.I.E., LC.S., 
Agricultural Adviser to the Govermnent of hidiu. 


By th.c retirement of Dr. Barber, Goverivuent Sugarcane 
, Expert, the department loses one of its most popular and most 
distinguished members. 

Charles Alfred Barber was bom. on the JOth of November, 
1860, at Wynberg, South Africa, son of the Revd. William Barber, 
missionary there. As a boy he was much interested in natural 
history and soon knew every beast and bird and plant. He came 
to England in April 1871, and was placed at New Kiiigswood School 
at Bath till 1877. Here no science was taught, fcut he worked 
at chemistry and geology privately. 

He entered the Manchester and Liverpool District* !^nk, 
NeWcastle-under'-Lyme, in 1878 ; passed through the five years’ 
apprenticeship, qualifying for a head-clerkship or for an account^it- 
ship in a small branch. But, during his spare time, Barber had 
been attending classes in chemistry, aiul had been privately studying 
geology and botany. He matriculateVl in honours and passed the 
First B.Sc. of London Uin^vSrsity. ^ 

He decided in j883 to /’devote his'jume entirely to science and 
Went to Heidelberg and subsequen.tl| entered Bonn Ll^iversity 
for a year (1883-84). Here he studied cht|,;i’§try, physics, mirieralogy, 
zoology and botany. In these studies botany soon took fir^ place 
because of the excellence of the teachhrg. The full course under 
Professor Strasburger consisted of 184 lectures and there were special 

M 11 ) 
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courses uud/^r hcmitz iiiiu^ycollogy aiJS Schiraper in plant distr^:,u- 
tion. ^clieir^try th^ iuH course wa\ under Professor Wallach, 
and ho^ worked in tke same laboratory as Mr, J. W. 

Leatn^^^xoiphiiv^^s to meet later in India. 

College, Cambridge, in 1884. ,K'e 
was too an entrance scholarsliip, but was placed equal with 

the senioif science scholar imA^ first examination of the year, and 
was gmnted a major foui]/ati^r scholarship which was continued 
for sev4u years. He/^ave up chemistry because of the poor equip- 
ment ofUhe lalbo'Avcories and took up botany, zoology and human 
physioloay. During his first year at Cambridge, Barber acted as 
demonstrator in elementary biology and, in the third term, was 
asked to assi«^ Dr. Scott at University College, London, in preparing 
students for th^lementaiy and advanced examinations of London 
University. Owing to the sudden death of Professor Huxley, 
Dr. Scott succeeded him in the teaching of the botanical section 
at South Kensington, and Barber was charged with the whole work 
at very short notice. He contmued this teaching for three years 
while carrying on his studies at Cambridge. He took Part I of 
the Cambridge Science Tripos in 1888, and Part II in 1889, obtain- 
ing a first class in each. Having assisted in teachin.g elementary 
biology for ^^j^^eral years, Barber was offered work as demonstrator 
in zook^^nd also demonstrating work in human physiology 
by !^fessor Poster. But he decided to take up botany and became 
Uiy^rsity demonstrator in 1889. Owing to the great expansion in 
thi school then taking place, Barber had a large portion of the 
lecturing, especially for the second part of the Tripos, and was in 
chief charge of all the demonstrating in the school. He published 
six papers in the “ Annals f>f Botany,” chiefly on fossil botany, 
and became examiner iii botany mf Oxford University and 
assistant examiner in Lonc®n Uni vers and elsewhere. 

BaJber left Cambrid^ in 1891 to take up ah appointment 
as Sup^intendent of Agf':^ltute in the Leeward Islands. He had 
charge* of gardens in Antigua, Montserrat, Dominica, St. Kitts 
and Virgin Islands, with, later on, a fibre plantation in Anguilla 
and a sugar plantation in St. Kitts. Qjving tothefall in the price 
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! )fV»gar, the Islands became^bankrupt ai^^Hhe appoliti^ent ceased 
n 1895, ten years’ pension J?eing granted bjrthe Coloiial O&e. 

After temporary work at the British * was 
appointed to succeed Professor Marshall WamjMi ^\e 0 

bot^y at the R. I. E. College at Cooper’s IML^Ie cd 
study of the internal morphology of timber ana pf&hshed one 
paper on a fossil Gymimsperm in “ Annals of Bomiy.’’ He 
also acted as Professor of Botany ar tlutRoyal Holloway Col/ege at 
Egham, and did a good deal of examining. 

In 1 898 Barber left Cooper’s Hill to take iTp-ffie appointment 
of Government Botanist, Madras, with the idea of complltin.g the 
collections of the Madras flora and the preparation of a description 
of it. He Was appointed Director of the BotanicaJrSurvey for 
South India, including Madras, Hyderabad, Mys(v^, Travanxore 
and Coorg and Cochin. Almost at once, howxver, the study of 
diseases in crops was added to his other duties. Commencing with 
the sugarcane, this was afterwards extended to groundnut and 
later on to pepper. He founded three farms for the study of these 
staples, at Samalkota, Palur, and Taliparamba, respectively. Lr 
addition to the survey, therefore, a considerable amomit of agri- 
cultural work was required and to this was gradually added economic 
botany, entomology and mycology. During this pewod his spare 
time was devoted to the study of Haustoria of the Sandal, dansjera, 
Olax and Ximenia and four Memoirs were published in the Botairical 
Series of the Agricultural Department of the Government of India. 
For this and previous research work, the degree of Doctor of Scienbe 
at Cambridge University was awarded in 1907. In 1908, while 
on ten months’ study leave, he visited all the important agricultural 
• colleges in the United Kingdom and \)repared a history of Kew 
Gardens for the French Government. 

Barber returned to Ldlia in 1908i and joined the new Agri- 
cultural College at Coimbatore, in charge; of the botanical, Womo- 
logicaland mycological sections. Of*the latter branches Le was 
relieved by the appointment of an. Entomologist and a Mycologist. 
The stereotyping of a series of lectures on botany and agricultural 
botany for Madras was the chief work duriirg these years, but he 
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also commj&npedlthe Indian cottbns and other economic work 

as tinier;^emntl'’d. IJe^was examin.er ih Madras University for 
10 ytar§ •^id/'aU“'"‘/aent contributor of leaders to the Madras 

In 1912 ^rb^''r{a^appomted Sugarcane Expert for the wbore 
of India, bu^was posted under the Madras Government , and opened 
the Cnjie-oreeding Station at i^imbatore. This appointment was 
prolon^d from time to time because of the war and the difficulty 
of finding a success^ As a reward for fiis distinguished service 
he Was ^idmitted a Companion of the Indian Empire in June 
1918. 

Asa ific worker Dr. Barber was distinguished for accuracy 
and method. \He was possessed of enormous industry. The series 
of Memoirs on sugarcane published by the Department of Agri- 
culture are a mass of accurate information' on the subject, while 
his observations and conclusions have been tabulated with such 
precision that his successor will have no difficulty in taking up the 
work at the stage at which it was left. By his retirement Govern- 
ment has lost a yorker of first class distinction, but it is to be hoped 
that we shall indirectly, for many years to come, benefit from 
his work. 

Barberjr^s possessed of a very fine physique and had a dis- 
tinguis^^athletic record. At school he was a successful sprinter, 
while/^e w"on his colours at cricket and was one of the football 
cabins. At Christ College, Cambridge, he won his colours for 
tennis and for Association football and was first in the high and 
long jump in the college sports. At Cooper’s HiU he played regular- 
ly in the football and tennis teams. On the aesthetic, as opposed 
to the athletic, side, Barber! was no le^ distinguished. He was a 
first class photographer anfi. also did>ja considerable amount of 
painting, I appealing frequently m the prize list of the Madras Fine 
Arts Exhibition. 

Baper was no less ^ppy in his home than in his official life, 
and many of us will remember with pleasure the kindly hospitality 
extended by Dr. and Mrs. Barber to visitors to Coimbatore. It is 
difficult to realize that the age limit forces on to the pension list 
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with such reserve of energy or so ^ysically fi as Dr. Barber 
when he left India^ and we look forwarddo seeind further, scienti- 
fic contributions from his pen compiled in the^Pf^CiSul and congenial 
atmosphere of Cambridge. We are sure that 4he goo^ wishes of 
all members of the department follow Dr, and i^Irs. 3^rber in their 
Well-earned retirement. 



CO-OPIiiRSl'lVE LAND MORTGAGE CREDIT 
FOR INDIA. 


BY 

H. K. CROSTHWAITE, C.I.E., 

HegisiAir of Co-operative Societies, Central Provinces and Berar. 

\ 

It is not by augmenting the capital of a country, hut by rendering a 
greater part of that capital more active and productive than would 
otherwise he so, that the most judicious operations of hanking can 
increase the Mustry of the country. [“ Wealth op Nations/’] 

Within the short space of a decade and a half the co-operative 
credit movement has made phenomenal progress in India. That 
fact it is impossible to dispute. Tme, there are those who lament 
the slowness of* development. In opposition to them, critics have 
come forward to pounce upon a comparatively few instances of 
failure as proof of an unhealthy desire to show big results in the 
shape of what is termed “ an imposing array of figures. ” You 
are* going too fast !” groans the one school, forgetting that if an 
aeroplane had never crashed Alcock and Browne could not have 
flown the Atlantic. ‘‘ Hurry up !” grumbles the other, being in 
the happy position of watchinfe people work while it does the talking. 
But, if there is any truth in/the statement that the co-operative 
movement has been forced ahead too fast, then who, it may be 
asked, has made the pace ? ^ Certainly not the Eegistxars of Co- 
operate Societies, nor the small number of men working directly 
under them. Once started on its way by Government, the move- 
ment has gathered impetus, as Government hoped it would. Its 
finance is already far too big a thing for the commercial banks to 

( 16 ) 
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handle. More than that, the amountVof monej Required by co- 
operators is so enormous that it is impossibly for thclState to assume 
any specific responsibility for the safety ana^oivency of their insti- 
tutions. What right, indeed, has Government,, an erjlftty which is 
Responsible for every part of the body politic., to guarantee the 
solvency of one particular part of that body without the intelligent 
consent of the other parts ? The tax-payer’s money goes into one 
common purse ; and as it is for their own benefit that men join co- 
operative societies, it is difficult to understand the argument that 
it is right to rob poor A, who is a private trader, in order to reward B, 
who is already trying to diminish A’s profits— and incidentally put 
money in his own pocket — by means of co-operation ! The simple 
fact is that the co-operative credit movement is spreading in India 
because, by means of good organization, it can provide borrowers 
with credit on reasonable terms and, at the same time, offer a safe 
investment to lenders. Incidentally, the organization of small 
credits has been of great service to the country because it has 
brought into circulation a vast amount of idle money ; and it is in this 
direction, and not in adding to the strain to which the Presidency 
and other trade banks are subject, that further development is to 
be looked for. Sound economy and good morality n:iarch together, 
and it is not, as a rule, until a man has reaped some material benefit 
from listening to the advice of others that he is in a frame qf mind 
to consider their professions of anxiety for his moral welfare. Money 
is said to be the root of all evil ; but everybody wants to have 
tree in his own garden. We may, therefore, bear with good- 
poimcured tolerance the disparaging remarks of persons who affect 
yto despise the quality of the co-operative movement in India because 
yit has not converted hum^n beings into saints. We can, also, 
'neglect the views of those who urge that co-operative land mortgage 
is a sordid business which it is impossible to turn into a means of 
) moral education, and that /or this reason it should not be atteWpted. 
^^hat it is necessary for the political economist to examine is (i) 
^Wiether co-operative land mortgage can benefit India, [ii) whether, 
wd under what conditions, this particular form of co-operative 
effort is possible in India, and {in) whether the enormous sums of 
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money whicli ail? required'ior organized land mortgage credit can 
be found in India. In discussing the questions thus raised it will 
not be necessary to weary the reader by any very detailed refer- 
ences to thi^ methods employed by other countries. 

The problems4ii India are peculiarly her own and bewilderingly 
complex. Land tenures vary from province to province and from 
district to district. But wherever a local law debars a holder of 
land from registering a deed of mortgage in respect of his rights, 
it is obvious that any kind of organized mortgage credit is impos- 
sible. The differences between co-operative credit, of the type 
which is based on personal knowledge and proximity, and co- 
operative land mortgage credit are radical in kind. The former, 
being based on the credit of character, is ephemeral, and is, there- 
fore, unsuited to the making of initial contracts the terms of which 
cover long periods. The latter, being secured by real estate, is 
stable enough within the limitations imposed by prudent valuation 
and the credit of Government. The man who lends upon the 
security of land, with a tolerably wide margin between the amount 
he lends and the value he places on. the land, is safe enough unless 
a wave of Bolshevism engulfs his investment. The same cannot 
be said of the lender who makes a long-term loan on the strength of 
personal character pure and simple. True, a co-operative credit 
society, of the type which pledges the unlimited liability of all its 
members, does back its debts with some real property. But just 
what that real property may happen to be in the event of forced 
realization is problematical at any time, and, in respect of a 
distant future date, is extremely problematical. The asset of 
character implies the possession of earning capacity, and it is, 
therefore, an asset which^ is peculiajrly liable to deterioration 
and which, from the lender’s point of view, must be carefully 
watched. An# epidemic of influenza or of' cholera may cause 
a floi^ishing society to disappear simply because the mem-| 
bers 4ho w^ere its s rength^and support have left the world. 
Shocks of this kind are provided for in the various systems of 
personal co-operative credit by a large paid-up share capital, 
by reserve funds, bad debt funds, and other financial devices. 
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But the essence of the systems which ai^ based on combinations of 
personal liability is really this. Borrowed i^ey must be profitably 
used and paid back out of profits with the Mist possible delay. It 
must be understood, also, that the capital ^urnover of ^he provincial 
and central banks which serve rural credit societies^ cannot be as 
brisk as that of the banks which serve commerce, for the cycle of 
agriculture includes crop failures as well as bumper harvests. Nor 
yet can that same capital turnover approach in ease and rapidity 
that of a bank suitably designed for the purpose of granting land 
mortgage credit ; and, as, even with the best of good fortune, short- 
term agricultural loans have an uncanny way of becoming long-term 
ones, it behoves the directors of provincial and central banks, — • 
banks designed for a certain class of work only, — ^to guard against 
the dangers which arise from locking-up too much of other people’s 
money . To attempt to turn central and provincial banks of existing 
types into co-operative land mortgage credit banks would be an 
experiment attended by numerous dangers, and the wisdom of any 
such step may well be doubted. In addition to the financial diffi- 
culty just indicated there may be mentioned the problem of land 
valuation. A big landed estate is, in India, frequently valued 
by the simple process of taking a low multiple of the land revenue 
assessed uponit ; and the same method has, at times, been 
employed in Germany and other countries. But, as we all know, 
this method of valuation is, at best, a rough and ready one. It 
has this virtue, — it will not, as a general rule, overvalue the 
-property. On the other hand, it is defective from the borrower’s 
point of view because it deprives him of the benefit of the true 
mo:.ey equivalent of his estate. Haifa loaf, in the shape of an 
■in^ loan, is not always better for the borrower than no 

bread at all. There are many men who, finding themselves in 
financial trouble, p^y off the most importunate o^ their creditors 
by borrowing where they can. They go down the road to min by 
^agos, as it were,— cacli stage ‘more expensive than the one 
before it. Their interest charges irxrease, they have to fee 
lavycrs and to keep up an appearance of prosperity lest it may be 
opposed that they have reached the end of their financial tether. 
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For such men, the reiief t^otained from commercial banks and 
private lenders is, as a^ule, of a temporary nature. We cannot 
blame the commerciul banks and private lenders ; their point 
of view is th,^. ordinary business one. They are intent on making 
money for themselves or for their clients, and the moral and 
material benefit of the borrower is not their affair. Bitter 
experience has taught them how difficult it is to value agricultural 
land ; how troublesome it is to bring it to sale ; how large the 
margin between loan and assumed value must be. They know 
that, as a rule, they cannot avail themselves of that proximity 
which alone can produce an accurate appreciation of borrowing 
capacity. These are some of the disadvantages of lending money 
on large estates, and they become very much more formidable in 
the case of small ones. 

Next, let us glance at the circumstances which affect the 
market value of small holdings. First of all, there is the 
productive capacity of the soil which often varies from field to 
field. Then, there is the fact that the average value of an acre 
of land in a village area is based, as a rule, on a very wide 
range of values. The parcel of land in question may be split 
up, and usually is split up, into bits and is scattered over the 
village area. One field may be close to the lasti and exceptionally 
valuable ; another, on the fringe of a patch of jungle, may be 
ravaged by wild pig; the crops grown on another may, for some 
mysterious reason, be peculiarly subject to wilt. Add to these 
sufficiently formidable complications those which arise from the 
vagaries of the many laws which govern the conditions of land 
tenure, and the lending of money on the mortgage of small 
holdings stands revealed as a very dangerous kind of business for 
those who, lacking the needful equipment, would go in for it on a 
large scale. Oii a small scale, and in cases in which fuli local know- 
ledge i^ available, it is probably safe enough for* parsimonious ) 
lenders, — but whether it is t(f the ultimate benefit of a borrower 
to execute a first mortgage in consideration of a loan which is small 
in proportion to the credit which his land can support, is another 
matter. In particular, although a man who wants certain fields 
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in order to cultivate them himself, canMiways get his money back 
unless he has been led astray— as ^metimes happens — by 
miscalculations caused by an unreasoning nunger for land, prices 
secured at court sales and, as a last resource, cultivating profits are 
notoriously small when an absentee owner, whether a bank or an 
individual, is forced into reluctant possession. There is, for 
instance, the classic instance from Germany, in which a co- 
operative society found itself the proprietor of a theatre and of 
dwelling houses saddled with heavy charges. If, then, co-operative 
central and provincial banks, designed for the express purpose of 
dealing in personal credit, are misled by sentiment or bad advice, 
and, in the end, find themselves in possession of villages, houses, 
and land which they cannot maintain but must sell, there will 
indeed be some bargains on the market. But the people getting 
the bargains will do so at the expense of the banks. As for the 
banks what, it may be asked, was the ultimate fate of the foolish 
virgins in the parable ? And, on the other hand, what of the 
over-confident borrower who has mortgaged his land for inadequate 
consideration, and then finds himself deprived of further credit 
because the lender does not wish, or does not find it convenient, 
to reduce his original margin of security ? 

However, let us attempt to find some way out of Indian diffi- 
culties and find answers to the three questions already stated. 
Firstly, “ Can co-operative land mortgage benefit India C To this 
there can be no hesitation in replying that undoubtedly it can. 
For the improvement of agriculture, for the adoption of machinery 
and modern methods, the employment of capital is necessary ;and 
there must be many owners of considerable estates, whether in 
the shape of large home-farnis or otherwise, who would like to turn 
the expert demonstration and teaching of the Agricultural Depart- 
ment into sdmethifig concrete, and of direct personal interest, in 
the shape of additional income. Modern farming, however, is a 
business which must be supported by plenty of ready money ; and 
cash in hand seldom figures as one of the main items in a land- 
holder's balance sheet. Then, again, many a landholder, solvent 
enough at present, has contracted a mortgage debt on conditions 
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which he finds far more oiierous than he expected. For him, the 
amortisation of exist debt on easy terms must precede any 
investment of capital^m agricultural machmery, in wells, m pumps, 
in large quantities of manure. There are at least three great prob- 
lems which India has to solve if she is to develop into a well- 
balanced country. One of these is the increase of her population in 
order to supply labour for industries ; another is the increase of her 
food supply in order to feed an industrial as well as an agricultural 
population. It is not necessary, surely, to elaborate the argument 
that capital will be wanted, in very large amounts, by the land, 
which, if it is to meet a growing demand for food, will have to be 
made far more productive than it is at present. The third problem 
is that of prices. Unless industrial expansion is accompanied by 
the intensive development of agriculture, the price of food and 
wages will rise to such an extent as to prejudice the sale of the 
products of Indian industry. There has never yet been a country 
which could confine its trade to itself ; the different classes of which 
could live, as it were, by takmg in each other’s washing. India 
will certainly want to buy from and sell to other countries ; and, 
in the vortex of world trade, the prices at which she can sell will be 
limited by competition. Agricultural credit is, therefore, a subject 
which demands the closest attention, for it is, ii] fact, the founda- 
tion on which the future of India is based. 

The second question with which we have to deal is whether, 
and under what conditions, co-operative land mortgage credit is 
possible in India. This form of co-operative effort is, of course, 
possible. But such a statement rests on several important assump- 
tions. It must, for instance, be taken for granted (i) that the law^s 
of the land will be modified, where necessary, so as to favour an 
organized system of land mortgage credit, (ii) that owners of land 
will combine with each other m order to bettet their'credit because 
they understand (a) the necessity for intensive culfivatioii, and 
how to cultivate intensively, And (Hi) that the necessary organizing 
agency is placed at the service of landowners. It is easy to argue 
that if landowners ^nnot organize themselves nobody else can do 
it for them. The argument is a resounding one which appeals 
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to tested mterests and to overworkec^ officials. It belongs to the 
same family as the statement that /'Nature abhors a vacuum’^ — 
which served the purposes of Natural Phsl^scphy for nearly two 
thousand years until Galileo observed that water could only be 
raised to a limited height by the creatioit^df a perfect^^acUum. But 
it does not fit in, somehow or other, with the lessons which the war 
has taught us. The sounder poin,t cf view appears to be that which 
envisages the imparting of all essential education as a duty which 
the State cannot shirk, and which understands that the question of 
a country’s food supply is one which cannot be neglected with impu- 
nity. The justification for the existence of a department of agri- 
culture is that it provides a means of education, — -not that it can 
till the fields itself but that it can teach the cultivator to obtain 
heavier crops. Food being a necessity for all men, and the Sjate 
being merely another name for its inhabitants, measures to make 
food better, cheaper, and more plentiful are essentially the business 
of the State. For this reason, public money is rightly invested in 
State departments which educate the producer to better business, 
better farming, and better living. It is the special work of such 
departments to inculcate the principles of self-help, and to train and 
strengthen certain parts of the body politic so that there may be a 
contented and prosperous whole. It is certainly not the legitimate 
business of any Government department to weaken the body politic 
by spreading economic fallacies, — by teaching ignorant people 
that State help, whether in money or in service, is a substitute for 
self-help. If the members of a family say, each one of them to 
himself, “ I need not work. The rest of the family will feed me,” 
that family must consume either its savings (if it has any), or its 
borrowings, or exist on charity. In the end, the members must 
produce food or starve.^ 'And in the task of production every 
member aught to t^ke a suitable part. The economy of a State is 
very like that of a family. Before proceeding further, then, it 
may be postulated that the introduction of a regular system of land 
mortgage credit in India will certainly require State guidance and 
supervision, but not State money whether ux the shape of subsidy 
or loan. The success of a land mortgage credit association depends 
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entirely upon the capacity^ ot its members to manage their own 
afiairs up to a certain point. Beyond that point, a system of 
co-operative mortgag^^redit becomes the business of the State 
and merges in the general scheme of State finance. 

Societies dealing in fio -operative mortgage credit have a semi- 
official character. They work under Government supervision and 
inspection, though their members do the detailed work themselves. 
In case of non-payment by a member they have the right to proceed 
to the administration of the mortgaged lands or to compulsory sale 
by auction, without recourse to the law courts. But the levy of a 
fine or penal interest always precedes drastic action. The servants 
and officers of the societies are indirectly servants of the State, and 
generally they have authority to sign certain public documents, 
such, for instance, as the certificate required before summary 
procedure is taken. The universal type of co-operative land credit 
society is a non-profit seeking association of proprietors of land, 
organized for a province or for some other administrative unit. 
Individuals become members when the association becomes a 
mortgagee of their property. Membership ceases with the redemp- 
tion of the mortgage. Just as in all other co-operative credit the 
main merit of this particular form of it lies less in the substitution 
of wholesale dealing for retail, than in the interposition of a body 
between borrowers and lenders, which, although composed exclu- 
sively of borrowers, has a supreme interest in safeguarding lenders. 
As a class, all co-operative land credit societies have in their organ- 
ization and in the management of their affairs certain features 
in common. Their object is to obtain for their members the credit 
they require by means of bonds, freely transferable and readily 
negotiable, which the holder can convert into cash, at any time if 
he sells in the open market, at six months’ notice if he demands 
payment from the society. To provide for demands nf this nature 
(a) reserve funds are accumulated, (b) the right* is sometimes 
retained to charge mortgagor ncfembers the same rate of interest as 
a society may have to pay for loans taken and consequent on such 
demand, (c) members undertake a limited liability for supplemen- 
tary contributory payments (as temporary accommodation to the 



tO-Oi»EIlATiVB LAND MORT%AGfe CREDtT FOR INDIA 25 


society) amoujating to from 5 to\10\per cent, of indebtedness 
incurred. Methods (b) and (c) are n\t common, (a) being sufficient 
as a rule, as all sinking fund paym^ts,-\^e., payments towards 
the fund which accumulates at compound interest and from which 
the debts of members are extinguished fey the society — are made 
available as a reserve not only for this purpose but to meet claims 
put forward by bondholders whose bonds have matured, should the 
collections from members fall below the requisite amount. By this 
means the society gains time, and keeps neither its members nor its 
creditors waiting for cash. Formerly, a society’s bonds were 
guaranteed by the landowners of the province or unit collectively. 
:^ln some of the oldest European countries this collective guarantee 
is still in force, either for all the estates entitled to obtain mortgages 
or for the estates actually mortgaged. It seems improbable that 
Indian landowners, even though close neighbours, would ever 
^consent to furnish a collective guarantee ; and it is, therefore, 
'Batisfactory to be able to record that, in the more modern societies, 
!ihe specific security held by the society for its loan, 'plus a limited 
^contributory guarantee, is considered all that it is necessary to ask 
'A member to provide. The latest type of society appears to favour 
'the initial guarantee which is furnished by a substantial share 
"Capital, but this, also, is a development which would probably be 
"tinsuited to Indian conditions. In all societies the supreme author- 
^h>y is vested in the general meeting of the members. Then come 
^^he central committees of management, and then the local or district 
Icomraittees. The Syndics, or expert legal members of the com- 
llnittee of management, conduct the current business of the society. 
S'hey are paid and, in most cases, are bound exclusively to the 
flervice of the society. Thejandowning members of the committee 
lire generally unpaid. The task of land valuation is performed by 
'the Local OtTlnmittees who are selected from meijibers resident in 
rthe neighbourhood of the land to be valued and not very heavily in 
j;|febt to the society. Local knowledige, in fact, is always made the 
^most use of. To be quite safe, no society grants loans in excess 
a certain proportion of the valuation made* on the land, the usual 
vjBinit being 66 per cent. Great care is taken to see that payments 
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both on account of interesl/ an 1 amortisation (or to sinking lund) 
are regularly made, and. that iJiortgaged property is not allowed to 
deteriorate. On the^^ther hand, if the objects stated by the bor- 
rower are approved and the valuation shows that the security is 
good, loans are never refused and canrot be called in suddenly 
except, of course, as a penalty for misconduct. The mortgagor is 
at liberty to redeem his property before the date stipulated and, in 
fact, he can repay as fast as he likes. Members who borrow have 
to make certain contributions towards working expenses and reserve 
fund — ^the reserve fund ” being, in the case of these societies, 
something quite different to the permanent and indivisible reserve 
fund of the Raiffeisen system. Loans are paid to members in 
bonds not in cash. The borrower either disposes of the bonds in 
the market, cr, in those cases in which the societies have established 
their own special banks, takes them to the society’s bank for sale 
or for pledge against a loan. Holders of bonds issued possess no 
right against any specific real property, but only a right to recover 
from the society. Conformity between bonds and mortgage claims 
is, however, fully secured ; bonds do not become legally valid 
documents until completed by the supervising officials, upon 
whom it is incumbent to ascertain by inspection of the public 
register of title that a like amount is secured by mortgage upon 
property and that such mortgage claim is also definitely assigned to 
meet the bond claim. In face of this assignment the registiy official 
may only cancel the mortgage charge on proof that bonds of like 
value have been withdrawn from circulation. Bondholders have 
not, however, claims against specific properties thus mortgaged 
and earmarked ; the method indicated merely guarantees that there 
are never more bonds in circulation than are covered by mortgages, 
and that other credit operations likely to weaken the security of 
the bonds are not undertaken by the societies. First mortgages 
only are dealt in ; but societies grant loans to pay off previous mort- 
gages. The bonds, as ought io be the case in British India, are 
legally recognized as trustee securities. Issues of bonds are made 
in distinct series ; ev6ry series carries the same rate of interest, and 
is dealt with as a distinct issue, having its own management fund, 



CO-OfERATlVE LAKD MORI^AgIs CREDIT EOR INDIA 


27 


re'serve fund, and sinking fund. lA order to float the bonds the 
societies have united to form theirVwn -special banks which are 
more or less under State control, alfe recog-ized as places for the 
deposit of trust moneys, a: d are not coiNducted for the sake of profit. 
All the profits made by these banks, which arc at liberty to ei gage 
in any banking business which is not speculative, go to the reserve 
amortisation funds of the societies. The regulations concerning 
amortisation differ widely. It is, however, the general rule that 
the contributions towards redemption are not applied to the imme- 
diate reduction of the debt, but are accumulated in a special fund. 
The fact that most societies allow the withdrawal of accumulated 
contributions or readily grant fresh mo it gages prevents tlie proper 
aim — complete removal of indebtedness— from being realized. On 
the other hand, it is urged that, unless such facilities are granted, 
landowners may be obliged to seek mortgage credit elsewhere and 
on more unfavourable terms. Various proposals have been made 
to secure complete removal of indebtedness ; one, for instance, is 
that the mortgagor should pay an insurance rate for a redemption 
policy in addition to fiis annual amortisation payment to the sinking 
fund ; another that the amortisation payment should be devoted 
to a life insurance policy. 

The principal merits attaching to a mortgage credit association 
as an agency for providi];g the landowner with loog-term credit may 
be summarized as follows : — 

(1) They enable landowners to mobilise the wealth repre- 

sented by their landed possessions by the creation of 
bonds passmg into the general system of securities. 
These bonds are rot, like an ordinary mortgage secu- 
rity, of very restricted currency but are realizable at 
any time m the open market. 

(2) TlfS loaiJs granted are not subject to i^call. 

(3) The* rate of interest is as moderate as possible — ^far 

more moderate thajt the borrower could secure 
if sin.gle handed, and is regulated by the market'' 
rate. 

(4) The rate of interest cannot be raised. 
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(5) The right is conced 3 d to reduce the debt by payments 

made at the mortgagor’s convenience. 

(6) The necessary extinction of the capital debt is accom- 

plished grad’ially . 

(7) The costs for valuation and other charges are low. 

(8) The administration is at once relatively inexpensive and 

the officeholders highly qualified for their work. 

Even this cursory examination of the machinery for co-opera- 
tive land mortgage credit will, it is hoped, show that there is nothing 
to prevent the establishment in India of societies and banks for this 
special work. It may be exceedingly difficult to organize and start 
such societies and banka ; but that is no reason for not starting 
them. It may be that landowners will, at first, view the new idea 
with suspicion* That, however, is not an excuse for refusing to 
take action. It nray be that the State will have to appoint special 
officers to organize and assist this very difficult branch of co- 
operative Work. That, however, is exactly what other countries 
have had to do. The co-operative movement in India is still too 
young to be able to think out for itself advanced applications of the 
main principles upon which all forms of co-operation are based. 
And in orderto organize mortgage credit societies and to manage the 
special banks there must be skilled and experienced men who will 
devote their undivided attention to the work. It is not understood, 
perhaps, that banks of the kind we are now discussing can discount 
the paper of the existing types of central banks and rural credit so- 
cieties and can, under certain conditions, make loans to them, adding 
profits to their own fund for debt extinction and thus making agri- 
cultural money help agriculturists. It is, in fact, only by making 
the fullest use of the solid backing \Yhich landownership gives to 
their operations, a backing which is particularly acceptable to 
trustees, banks^ corporations and to all investors whoTnake security 
their first consideration, that the members of co-operative mortgage 
credit societies contrive to Jirovide themselves with long-term 
credit at very moderate rates of interest. That the credit obtained 
is for long terms may be gathered from the fact that amortisation 
payments are frequently as low as half per cent, per annum. 
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The question which remains is V whether the enormous sums 
of money which organized land momgage credit requires can be 
found in India/' In considering thisVuestfon, it must be remem- 
bered that mortgage credit societies eminently^ suitable as a 
means of substituting debt on reasonable terms for debt contracted 
on terms dictated, perhaps, by dire necessity or the folly of an 
ancestor. The end in view is, in substantial part, not so much 
that of creating fresh capital as of a redistribution and economic 
adjustment of capital already sunk. Looked at from this point of 
view, the bearing of a well-organized system of mortgage credit 
upon industrial and commercial development becomes clear. It 
was clear enough to the Germans ; and though Germany has been 
beaten in the war, only the purblind will refuse to believe that, in 
many respects, German industrial, commercial, and agricultural 
organization and method had many lessons to teach to the world. 
Gernaany lost the war because her cause was cruel, selfish, and bad 
and because, blinded by pride in her own achievements, she failed 
to appreciate the moral no less than the material might of the 
British Empire with its very much longer, less calculating, and 
mfinitely more humane history. Germany, the Germany of the 
Hohenzollern dynasty, set out to conquer the world. It was an 
adventure that was doomed to fail. Kad it succeeded, success 
eould only have been for a time. The very fact that Germany’s 
attempt upon human freedom has upset the world’s balance should 
ioake us understand that German domination would, sooner or 
later, have brought about a veritable catastrophe. Looking to 
the future, it is evident that the countries which have the most to 
hope for and the least to fear are those which are ready to understand 
&e necessity for internal organization. Departments of industry, 
commerce, agriculture, and' education must have their essential 
complements *Ih the shape of departments of finance. And, in 
India, there is scope enough for the organization of finance. 

Speaking from personal experience, I have seen one small'' 
provincial co-operative credit banking organization, guided by a 
very meagre number of officials and non-officials, accumulate a 
working capital of more than a crore of rupees,— and that within a 
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period of fifteer. years. Given /mfiicient staff for propagandist woife 
and for teaching and trainii',^, there is firm reason to believe that 
co-operative finarce can be/Tnade to keep pace with, and to acce* 
lerate the pace of, general progress. It is certain that without 
improved finance, the e:fforts of such departments as those of agri- 
culture and industries cannot meet with anything but a superficial 
success. The question is really an administrative one, and resolves 
itself into the fashioning of a lever, big enough, but no bigger than 
necessary, to raise a weight which is imponderable. Paradoxically, 
the heavier the brains of the weight, the lighter and less expensive 
need the lever be. Hence, the conclusion may be arrived at that 
all reasonable and piudcnt expenditure by the State upon practical 
education — the right kind of education given by competent per- 
sons — is, in reality, only the premium for an endowment insurance 
which will mature and, in the end, do more than merely recoup 
the State. 

Within the space of an article such as this it is not possible to 
make more than a passing reference to the very large sums of money 
which lie idle in the Governmen.t Treasuries during certain months 
of the year, to the notorious manner in which India absorbs and 
withdraws from circulation vast quantities of gold and silver— an 
absorption which even the ancient Romans found it necessary tc 
protect themselves against by prohibiting the export of gold to 
this country, — and to the fact that Indian exports exceed imports. 
In addition, it must be pointed out that the essential function of 
co-operative mortgage credit banks is to convert funds which have 
been locked up and iiave become immobile into a form of security 
which is readily negotiable and is, therefore, fluid. Split into bonds 
of small denomination and in the h?^,nds of many holders, landed 
securities become somethirg difierir.g as widely from the usual 
mortgage lock-)ip as the silver rupee is distar^t froifi the Sanskrit 
rupya (meaning a herd or flock) which is its direct but remote 
^ .sitcestor. In the course of ^rade, amongst er.lighter.ed people, 
mortgage bonds can be made just as good a medium of exchange as 
currerxy notes, ai .d cun be backed by a reserve of real estate ii.sctad 
of by a metallic reserve. Lastly, as the industries and agriculture 
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,9t^dia become more and more prodiktive, the amount of money in 
circulation will certainly increase, (Xi the whole, therefore, it is 
safe enough to conclude that there wiJj\e no lack of money, for, as a 
system of organized land mortgage is^ra dually developed, pro- 
duction and consumption will increase, and indust rTes and trade 
will flourish. 
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Bengal La a a considerable industry in date-palm sugar, but 
no great attention seems to have been paid to the palmyra palm 
as a sugar-producer. Nor has it received any recognition in Bihar 
where the richly saccharine juices yielded by this tree are coirverted 
into toddy which supplies a cheap intoxicating drink for the lowclass 
people. The tree flourishes fairly abundantly and if the juice is 
collected judiciously it can supply a large part of the sugar consunxed 
by the people. Not even 10 per cent, of the trees are tapped, so 
that, even allowing the people their drink, a considerable commercial 
possibility exists, and in April and May when the flow of the juice 
is most abundant, toddy sells so cheap that there can be little doubt 
that the manufacture of sugar will py. In the ^Madras Presidency 
large quantities of sugar are annually produced from this source 
and though its commercial success is assured there, the climatic 
conditions of Bihar being apparently diflerent from those of Madras 
during the juice -yielding season, it is considered worth while to 
study the question here. 

Tapping, The method of tapping Is important, as on it depends 
the flow of the'juice. In the female tree, after the iTuits have just 
beguix to form, the flowering stalk is rubbed with a rough skin 
d^etached from the leaf -stalk 5nd is then struck with the back 
of the tapping knife, the object being to destroy the fruits 
and to provide a local irritation which is perhaps necessary to 
encourage the flow of the juice. TLe spaces between the fruits are 





A NEGLECTED SOURCE >^UGAR IN BIHAR 33 

;^;iarfn}ed with care and force and in tVe end the tip of the stalk is cut 
The toddy-collector, or the he* is called in Bihar, then 

waits for some time, cutting every da}^ the end of the stalk about 
three times. In three or four days, \uice begins J;o drop. The 
inflorescence of the male trees is subjected to a harder treatment. 
The finger-like bunches on which flowers appear are squeezed along 
their lengths (Plate III, fig. 1) by an improvised pair of tongs 
(locally called danta) formed by two sticks, about a foot long, one 



The — an improvisod pair pf used for squeezing the male fingers. 


^^nd of which is* tied together by a string. This requires experience 
" and technical skill, as too gentle a p^jessure will not make the juic^ 
flow, and too hard a pressure will destroy bunches and make them 
dry. The jpasi is always careful not to begin* the squeezing opera- 
tions till late in the afternoon when the temperature has gone down 

3 
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as otherwise the wounds inflicted will kill the delicate fingers, 
tips are then cut ofi and tlie fillers are at once collectedtogether ana 
let into the mouth of an eartMn pot in which the juice afterwards 
collects, in order to prote^the portions, exposed by cutting, from 
getting dry. '/he secretion of the juice'generally takes place in the 
course of a week and, during the whole period the juice is yielded, 
the tips of the flowering stalks must be cut twice a day. Occa- 
sionally, while the flow of the juice is going on, a dark spot appears 
on the clean cut surface of a finger as the result of previous injury 
by the danUi. The finger then ceases to yield juice, but the flow 
reappears when the aflected portion is cut ofi. 

Flow oj the juice. The flow of the juice is apparently regulated 
by the heat of the day and the weather. Shady trees, as a rule, 
yield more juice than those of which leaves are cut. Careful atten- 
tion must alwuys be paid to see that the juice-yielding bunches and 
stalks are protected as much as possible from direct sun^s rays. 
Weather is, perhaps, the most important factor in determming the 
yield. Unlike the date-palm this tree yields juice at a time when 
sudden changes of weather are frequent. "WTien the trees are in 
full iafloreacence, dry west winds usually blow and the tapping 
operations should, as far as possible, be done before the weather 
has changed. Any bunches that survive the prelinrinary treatments 
and begin to yield juice at this dry weather, are expected to yield 
copious quantities wlien the atmosphere becomes humid. If, 
however, the operations are done in moist wnather with damp east 
winds blowing, the juice, though at first abundant, is liable to 
diminish considerably and cease altogether when a change back 
to a dry wind and high temperature, lasting for days together, 
takes place. A reference to the yields of the trees Sj (v) and S3 (v) 
will make this clear. These wnre male trees tapped for the first 
tirae, just when^some local showxrs of rain had causi^ the previous 
dry weather suddenly to change to a moist one. The collections 
^ere good at first, and up t(> the time when the maximum day 
temperature was not higher than 100 °F., but as the heat increased 
and the temperature ‘remained very high for three days together, 
a sudden diminution of the quantity took place from 2,200 grin. 
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(ipj^eU) on the 8th May to 300 gitn. next morning and to almost 
ii(5^hing afterwards. Compare this wifh the results of SlFj which 
Was tapped eariier and in the dry seaso4. The latter was yielding 
profuse quantities when the two form^.t dried up. 


Table oj yields. 






IMaximum 

Minimum 



Ss(v) 

SiF, 

tempera' 

tempera* 




ture 

ture 


grm. 

ffrm. 

grm. 

*F. 

•F. 


2,8.50 

2,400 

6,300 

90 

74 

1,050 

840 

3,400 

100 

75 


2,900 

2,000 

6,600 

83 

71 

1,200 

680 

3.400 

1(W 

78 


3,000 

1,600 

6.850 ; 

80 

71 

i 1,600 

740 

3,700 1 

103 1 

76 


3.000 

1,250 

7,800 

97 

71 

1,500 
2.200 ; 

670 

4,100 

log 

79 


340 i 

7.950 

96 

73 

550 1 

nil 

4,800 

120 i 

76 

::: 

300 

nil ; 

7,650 

93 

65 

negligribie 

nil I 

4,800 

115 i 

87 

lo*'- ::: 

nil 

nil 

nil 

nil 

7,550 

4,700 

123 

87 


Our experiments were carried on with 17 trees of which ten had 
never been tapped before and a few of the latter were also not suffi- 
ciently shady. As a result, we did not obtain a very large quantity 
of the juice, but learnt enough of the habit of the tree to arrive at 
the following conclusions : The quantity of the yield is different 
with different trees. Of the trees which were tapped for the first 
•time, a good many yield no juice in the first year and others yield 
only a small quantity at first, but in two or three years they improve 
and then begin to yield the maximum they are capable of. In 
' good trees a quantity of 5,00,0 to 7,000 grm. of juice, morning and 
evening, can be expected in ^he beginning, Le.-, from the middle 
ol April till the end of May . > In Jui^e the flow begins to diminish 
gtadually to absut Jialf the quantity, and finally ip. the beginning 
fof July the yield dwindles down abruptly to a negligible quantity. 

' There are male trees which give out a% second inflorescence and yield" 
a second crop of juice, and there are also some female trees in which 
the juice comes out after the fruits have gr5wn big and some in 
which when the fruits are nearly ripe, but as their number is not 
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very great, they have been lefyout of account. When a tree i&:> <-o 
be tapped care shouldbetakei/to leave out of account those bunches 
which are not shaded from tM direct rays of the sun and are thus not 
kept cool. As has been syi, too high a temperature of the flower- 
ing stalks or bunches hinders the flow of the juice. One will very 
often come across trees almost denuded of leaves by poor people 
who cover their huts with them in the absence of more expensive 
straws. Such trees should best be left alone. 

Collection oj the juice. The collection is made twice a day 
morning and evening. The evening collection, which consists of 
the juice yielded during the day, is necessarily much smaller than 
that collected in the morning on account of the high temperature 
during the day. In the date-palm, all the juice of any one tree 
collects in a single pot, but in the palmyra palm, the number of 
collecting pots attached to a tree depends upon the number of 
juice-yielding flowering bunches or stalks, and it is a common sight 
to see five, six, and even eight pots attached to a singletree. The 
juice-collector fixes in his waist-band or belt a hook from which as 
many as six or seven lahnis or pots can be conveniently suspended, 
and the man feels no difficulty in climbinp up the tree with the 
pots hanging from the hook behind (Plate III, fig. 2), As the 
juice-yielding season coincides with the hottest part of the year 
the juice seldom remains fresh if collected in pots without any 
treatment. As the practice in Bihar is to collect the fermented 
liquor, the pots are purposely kept dirty with even yeast added 
so as to present conditions as favourable to fermentation as possible. 
Experiments have been conducted in Bengal with pots variously 
treated for the collection of fresh date-palm juice. ^ It was found 
that smoked pots preserved the juice ivhen the temperature was low, 
but pots the inside of which was coatol with lime could be relied on 
at i^aU temperatures. Even in Bihar, withthi, paknyra palm, we 
found that early in the season, at low temperatures, the juice in 
^^jmoked pots gave a sucrose content, often coniparable with, and 
at times higher than, that in limed pots. The juices in the limed 
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p^, h?)wever, kept remarkably fi^sh at the highest day temper- 
ature and there was no sign of inversion,, the amount of glucose, 
found at any time, being practically negligible. Little changes 
were observed in the composition wh^n the limed juice was kept 
overnight. This preserving action of lime is, howefer, not shared 
by the carbonate. The juices collected in the "pots coated with a 
thin paste of finely powdered chalk were mostly fermented during 
the day, and were so slimy that no readings could be taken to find 
out what amount of sucrose was i still left. 

The loss of sugar due to the combination of lime with sucrose 
is not much. The exact ainoun.t was not, however, measured. The 
limed juice, on standing, gave a clear yellowish liquid with flocculent 
white precipitates settled down, much of which consisted of un- 
changed lime from the linings of the pot. When, however, coarse 
grained lime was used, i.e., lime which was not very weU slaked, 
the precipitate refused to settle down and a clear liquid was not 
obtained. This was witnessed also when the juice was compara- 
vtively poor in sucrose, especially when the juice, owing to an in- 
sufficiency of lime, had just begun to ferment. The reason in the 
latter case probably was that the calcium saccharate formed was 
breaking up by the action of carbon dioxide evolved during the 
fermentation, and the milky appearance of the juice was due to 
the finely divided lime compound which took long to settle down. 
The lime used should therefore be well slaked and a too great excess 
should be avoided. 

Composition oj the juke. Fresh juice has a sweet smell and 
an alkalinn reaction. Fermented toddy is a dirty foul-smelling 
liquid, containing, among others, a large percentage of acetic acid, 
^Bo*that it can be of value a fruitful source of vinegar. The 
^percentage of sucrose, averagej 12*5 per cent., is reniarkably coBstant 
|fehroughout th^.^^ftn, and did not show a tendency to increase as^e 
l^ield diminished. Unlike the juice from the date-palm of which .the 
.&y juice is apparently richer than t^e night yieldh no appreciable 
Terence is perceptible in the day and night collections, 
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notwithstanding the fact tlyat the yield during the da|: is 
considerably lower than during the night. Whatever difierence 
richness has been found can be accounted for as being due to the 
greater evaporation durii}^ the day and the consequent greater 
concentration ' of the day juice. The similarity of the day and 
night juices is illustrated by the table below 


Tree 

Date 

1 Yield 

Sucrose 

Remarks 

! 

Female F~ ...j 

Male S 3 ... .. 1 

Female F.. ... ...| 

Male S 3 ... ...{ 

Female Fa ... ...j 

Male S 3 ... -j 

25-5-18 

2^5-18 

29- 5-18 

30- 5-18 
1-6-18 
2-0-18 

5- 6-18 

6 - 6-18 
8-6-18 
9-6-18 

12-6-18 

13-6-18 

1 

! grm. 

E 3,ODO 

M 3.700 

E 2,950 

M 2,225 

E 4.100 

M 4.50D 

E 1,400 

M 2,700 

E 1,700 

M 1.800 

E 1.900 

M 2,050 

Per cent. 

12*70 
13-45 
14*16 1 
13-13 

13- 12 
12-46 
15-76 

14- 39 

1 13-01 

13 29 
12-05 
14-00 

E Day juice collected 
in the evening, 

M Night juice collected 
in the morning. 


It is also evident that there is nothing to choose between a 
male and a female tree in point of ricliness of the juice, and nothing 
has been found by us to confirm the popular belief that male trees, 
as a rule, yield more stimulating toddy than females. The juice- 
yielding period is also the same in both. 

Gur. When the supernatant clean juice from limed pots is 
decanted and boiled, the (cnide sugar) obtained, has, on account 
of its contaming lime, a caustic taste, and is, therefore, unsuited 
for direct consumption. On, however, passing a slow current of 
carbon dioxide until all the lime is precipitated, and then boiling the 
filtered juice, the gur obtained is highly sweet and palatable and is 
remarkable for its lightness of colour and flavour. It is suggested; 
as in the analogous case of the limedijuice of the date-palm, that 
citric and tartaric acids or the water extract of unripe tamarind fruits 
maf^ precipitate the lime, and, when used in, pi^p^r«-quantities, give 
the .juice a proper acid reaction so necessary to impart a light colour 
^the gur. In the latter ca^, it would make making from 
palmyra palm within easy reach of aU. The ash content of the gur 
lies between 2’5 to 3*6 per cent., and, on account of its contaming 
deliquescent salts, even the driest gur absorbs moisture in moist 
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This property goes against the keepmg qualities of the 
as it is then liable to get fungoid attacks. As the gur will be 
made in the dampest season of the weather, this difficulty of pre- 
serving the gur is a serious drawback against its commercial success. 
On the other hand, limed gur^ i.e., that made fro;p<^he juice from 
which lime has not been removed, keeps wond^fully well. Though 
unsuited for being used as such, such gur can be used in the refin- 
eries for making white sugar. The removal of lime by the in- 
troduction of carbon dioxide or an acid involves a loss of sucrose 
in the gur. Samples obtained bj us by directly boiling the limed 
V juice contained approximately 85 to 88 per cent, of sucrose, while, 
when lime was removed from the juice, the sucrose content of the 
gur averaged only 80 per cent. As much as- 58'7 per cent, of white 
sugar has been obtained from a sample of limed gur from the date- 
palm juice. ^ Similar, if not better, results can fairly be expected 
here also. Chances of inversion and of fermentation are greater 
in the date-palm juice before it reaches the pot, as the exposed cut 
surface of the tree is large arid the pot too has a wider open mouth. 
Here only the tips are cut and the exposed surface is well inside 
the pot and thus protected from the sun, while the mouth of the 
pot is narrow and almost closed by the bunches. 

As the production of palm sugar from the wild date-palms in 
Bengal has so far been satisfactory and as improvements are being 
suggested which are expected to yield still better results, it can be 
^said, with sufficient fairness, that the palmyra palms in Bihar 
might be fruitful sources for the manufacture of cheap white sugar 
Rnd that the industry is worth giving a trial. In Madras and in 
^^rma, these palms yield a not inconsiderable quantity of sugar. 

V ^ Memoirs of the Department of Agriculture in Indiat Chemical Series^ vol, V, no. 3, 



SOME Famine foods in ahmedabad. 


BY 

G. P. PATHAK, B.Aa., 

District Agricultural Over seer j Ahmedabad. 

In the west of the Ahmedabad District, or, to be more precise, to 
the west of the Sanand and Dholka talukas and to the south of 
the Viramgam taluka of that district, there lies a large depression 
locally termed the ml This area is waterlogged and contains 
usually a large lagoon, and has a length of about eighteen miles 
and a breadth of five to six miles. The villages lying on the border 
of this Waterlogged 7ial are termed the nalkantha. 

The ml itself lies low, and receives nearly all the drainage from 
the three taluka s named during the monsoon, and at that time 
forms a large lake. The bordering areas are composed of somewhat 
low-lying flat lands {kyari) used almost entirely for rice, of higher 
black cotton soil usually considered suitable for loagad cotton and 
for unirrigated wheat, and of a certain proportion of light land 
termed thalian, suitable for jowar {Sorghum vulgare)^ hajri {Penni- 
setum typhoideum), pulses, and til or sesamum. The subsoil over 
most of the area is a yellow earth, impervious to moisture, and thf' 
soil is usually somewhat salt with rather brackish subsoil water. 
The cultivators are chiefly Talabda \Kolis, Nadoda Rajputs, and 
G^asias. The cultivation in the nalkantha is dajrlyr good, and the 
ret^irns in an ordinary year are sufficient for the people. In years 
of deficient rainfall, the tract^sufiers badly from want of food and 
fodder. 

Under these ciroumstances the cultivators, and especially the 
poorer cultivators, have turned to the nal itself for the means of 

( 40 ) 
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^jAortihg life, both for themselvjes and their cattle, and have 
nrfJilized sevtral materials, an account of whiqh may prove interesting. 
Those of which I propose to write are — 

(1) Bid or the rhizomes of the sedge Scirjpus hysoor, Roxb. 

(2) Theh or the rhizomes of the sedge Cyfernsjl^lhosus, Vahl. 

(3) Poli of pan or the inflorescence of T^pha angustaUii Bory 

and Chaub, 

(4) The tubers (kayidd) and (5) the fruits {lampdi) of poyana 

(Nymphcea stillaia^ Wifld.). 

Of these the most important would seem to be the rhizomes 
the Ud plant, a common sedge in the brackish nal The name 
bid is really given to the rhizomes, while the aboveground portion is 
termed gundari. In ordinary years the milch cattle eat the grassy 
portion of the sedge when green during the cold weather, and it is 
also employed for thatching the houses of the poorer people. The 
use of the rhizomes as food and fodder is no new thing. Watt^ 
says, in fact, “The roots are dug up in large quantities in the cold 
■ Weather, sliced and eaten uncooked by the natives of many parts 
of India. They are sweet and starchy, and are considered cooling 
and highly nutritious.'’ This year the use of them in the nalkantha 
has, however, been far more extensive than usual. 

In order to obtain them, when the water in the nal dries up, 
the land is dug with hand picks or kudalis. Then the big clods are 
broken down with a wooden hammer, and the bid with the roots 
attached is taken out and heaped into a long ridged heap, covered 
with the dried gundari and other materials. These inflamrnable 
are then ignited in order to burn up the roots adhering 
S|n^the hid> rhizomes and to :^cilitate the removal of the attached 
^rth. The process of covering and burning is repeated, if necessary. 
■The resultant product has been sold at eighty to one hundred pounds 
Iper rupee during present year. 

The product is not yet, however, free from earth, and h^ce, 
‘before feeding to cattle, the materii^ is steeped some time in warn. 
•This removes the earth and softens the rhizomes, so that when the 


^ “ Dictioaary of Economic Products of India,’' vol. VI, part 2, page 491. 
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latter have been beaten by a h^avy stick to break them up, they ^ 
be eaten easily by cattle. The soaking is also of advantage in 
venting a loss of the flour contained in them, which would otherwise 
certainly be partly washed out. 

When th&, material is intended for human consumption, tb 
digging up of the clods containing the rhizomes takes place af 
previously described, but the clods are left unbroken for severai 
weeks. Thus the rhizomes are dried up thoroughly in the soil and 
become sweeter to the taste. Then the small rhizomes are sepa- 
rated as described above, and are collected and dried in the sun for 
four or five days. They are powdered on the ordinary household 
powdering stone and sifted through a cloth to separate roots and 
fibres. The dried rhizomes yield about sixty per cent, of flour, 
The flour is mixed for use either with wheat or barley flour to the 
extent of from twenty -five to fifty per cent., and the mixture 
(locally called setaru) nrade into loaves. 

On analysis the materials gave the following figures : — 

(a) Bid rhizomes prepared for cattle food. 

(h) Bid rhizomes prepared for human food. 

(c) Bid rhizome flour, for human food. 

a b c 

0 / 0 / 0 / 

/O /o /O 


Moisture 

Ether extract (fat) 
Proteids 

Digestible carbohydrates 
Woody fibre .. 

* Ash 


3*80 

3-00 

3*45 

0*90 

0-66 

0-65 

7-56 

11*81 

8-78 

62-69 

69-78 

78 82 

14*95 

9*P5 

3-lU 

10*10 

510 

■ 5-20 


100*00 100*00 100-00 

* Containing sand ... ,, ... ... 6*30 3*00 0 *23 

\ 

The second of the nmterials we are considering consists of the 
rhizomes of Cyperus hulbosus locally termed tJiek. Like that of the 
rhizomes tl^e use of these is no new thin^. {loc. cit.) notes 

th^t the roots are used as flour in. times of scarcity, and eaten roasted 
oi* boiled. He states that wl)en roasted these roots have the taste 
of potatoes and would be valuable for food if they were not so small. 
Balfour writes as follows Dr. James Anderson in. an excursion 
in the southern part of the peninsula of India discovered that 
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u/ ^us haUbosus, growing in sandj'^situation by th.e seaside, and 
■^Cquiring but little water, was the common food of the natives durmg 
famine when other grains are scarce. It is nutritious, pleasant to 
the taste, and makes a pudding somewhat resembling that made of 
sago.” On the same subject Drury notes th^^^i!:>'*clry the tubers 
in the sun, grmd them into meal and make bread of them, while 
others stew them in curries and other dishes. 

The ihek plant i\aturally grows in the salt lands on the edge of 
nal. When this land is dried up it is divided into small beds ; water 
is then let in and the bed is dug up under water. Under these 
Circumstances the thek roots and tubers separate from the soil, and 
bein.g lighter, float to the top of the water, and are collected in. a 
sieve made of grass. When thus collected, they are dried in the 
aun, spread over the groimd, covered with any available inflammable 
rubbish, and the latter burnt. The nmterial thus obtahted is then 
beaten with a stick to remove the coverings of the tubers themselves 
and a final winnowing gives the fresh roasted ihek. The thek tlms 
prepared is used as a substitute for jfKinhh^ either on fast days 
or it is sent to market and used by town and city people as a novelty. 
It cannot be kept long, as it quickly goes bad. 

When used for loaf-making the process is different and the 
tubers as floated out of the ground are only dried completely in the 
sun and not burnt or roasted. It may then be used alone or mixed 
with either wheat or barley flour. 

The third plant whose use for food in the nalkantha has come 
specially to notice during thepreseirt famine season is the common 
nymphea water-lily of the ml, known locally as poyana. Little 
to have been recorded hitherto of this material, but it has 
been largely employed in thi present season as human food in two 
forms. The first of these consists of the tubers of the poyana plant, 
termed kanda, w.^;'^>Vai^^oa.sted in ashes hi exactly J;he same wa^as 
is done with Anions or|potatoes, and consumed in this conditVn. 
Though this is the usual method of consumption, yet the tubers 
also prepared by boiling in the nranner^ual with other vegetables. 


* Roasted greea jowar. 
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The second part of the jmvana plant used as food consists dv 
fruits, termed tampan,, or jitolan, and the seeds termed lamfdi\ 
lam'pan. In order to prepare the seeds for use, the fruits are collected 
and dried in the sun for three or four days. The seeds are thei. 
gathered, and-.T'leaned of refuse by the usual method of the sup 
(winnower), and are finally milled into flour. The flour so pre- 
pared is mixed with wheat or barley flour to the extent of twenty- 
five to fifty per cent, and made into bread as usual The taste 
is unpleasant and the smell is objectionable, but the bread made 
is very light. 


The analysis of the tubers 

and seeds of poyana gave fig 

ares a^, 

follows 

a 

b 


Dried 

tubers 

% 

Seeds 

% 

Moisture 

4-20 

5-40 

■Ether extract (fat) 

0-45 

1‘30 

Proteida 

14‘56 

11-31 

Digestible carbobydratea 

67-19 

70-59 

Woody fibre 

5-45 

7-45 

♦ Aah 

7-85 

3*95 


100 00 

100 00 

* Containing sand 

0'28 

0-45 


The foli of 'pan, derived, as already stated, from the fibrous 
rush Typha angustata, consists of the pollen from the inflorescence 
of this plant, which is used as flour. Its use for this purpose has 
been frequently recorded. It is stated to be commonly employed 
in Sind, and it has certainly been eaten in various parts of the * 
Bombay Presidency in previous famines. The method of use in " 
the nalhantka is to collect the inflori^scence in the morning 
there is no wind, and then to rub the poUen off on a cloth. The flour 
thus obtained is moistened with water and made into cakes termed 
dmcalan, whi«h are wrapped in cloth roasted over a 

h^ted brass vessel. The cakes are awee""’, yellow in colour like 
turmeric, and are quite palatp^le as human food. 



A FEW HINTS ON LABELLING IN 
EXPERIMENTAL STATIONS. 


BY 

T. S. VANKATARAMAN, B.A., 

Ag. Government Sugarcane Expert, Coimbatore, 

In every farm where experimental work is being carried on, a 
quick, cheap and efficient system of labelling is often of very great 
unportance. Occasionally one comes across farms where there are 
practically no labels in the field, and the officer in charge has to 
■unroll each time a parchment scroll in which the plans of plots and 
other details are fully entered up. Besides the waste of time in- 
volved in the process, the visitor, especially if new, always feels 
some uncertainty that, in the particular instance, the plan has 
perhaps not been correctly interpreted with reference to the plots. 
The ideal would appear to be to give in the labels as much 
information as possible. This will enable the visitor to obtain a 
general idea of the nature of the experiments being carried on 
without much help from the staff who may not be always available. 
Again, the members of the staff would be enabled to form certain 
as to the various plots without always having to carry with 
them bulky notes and diagrams. It is a matter of common 
knowledge that while taking an evening stroll along the plots 
certain ideas for" ' ''■ VeT^ .!el,ves on one’s attention much more rea|Sly 
» than when th^ plots arrj examined with the idea of “ study .’'Aon 
such occasions the use oVplot labels^ith full details is obvious.^ 
Owing to the very laVge number ^^varieties that are planted 
-at the Cane Breeding fction each year-^f late we have been 
planting as many as 2,000— the need was felt even from the outset 

(’ 45 ■) 
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for a cteap and efficient systein of labelling. In fact, it is felt 
the absence of an efficient system of labelling has been a fmitfu_^ 
source of mistakes in naming in the past. It was further found 
that the reqiiirements at the Cane Breeding Station Were of a varied 
character, and^^ifferent types had to be evolved to meet all the 
requirements. 

One of the earliest to be tried was the type represented in 
Plate IV. These labels consist of pieces of deal -wood from old packing 
cases thinly coated over with white paint and nailed to bamboo or 
Ton uprights. They arc easy to write over with pencil, and retain 
the impressions fairly well for over a year. The deal -Wood board;; 
can be used over and over again by merely cleaning the surfaces — 
occasional sand-papering or planing being required in cases where 
the surfaces are badly injured — and recoating with white paint. 
The picture opposite (Plate IV) is a photograph of labels of tliis class. 
Nos. 1 and 2 are fresh having been in the field only 2 to 3 months. 
No. 3 is 4 months old, Nos, 5, 6 and 7 over 14 mouths, and No. 4, 
18 months. No. 8 represents what may be called a war-time label. 
With the scarcity of deal- wood boxes their prices rose very high and 
an attempt was made to use a thin slice of the bamboo rind with 
successful results. This label (No. 8) is over one year old and was 
quite satisfactory at the end of the period. 

The white paint used for coating these label boards is easily 
available from any bazaar and is sold ready mixed in kegs of 8 to 
10 lb. When freshly opened the paint is in a satisfactory condition 
and all that is required is to mix it with a little turpentine. If too 
much turpentine is added the coating shows a tendency to peel ofi 
in flakes. There ace many brands in Ae market and the proport io;:^ 
of turpentine varies with each bra ml and the condition of the 
contents when opened. This is, how'ever, soon learnt by experience. 
T(5ybtain the j^est results it is essentialtihe(';,Ah^ paint should he 
laiy on the labels in a thin even layer, Wien, by frequent opening 
or the lid, the paint gets solidified small^ quantities of linseed oil 
have to be added and they^aste well g^und and mixed. Great 
care should be taken fiot to mix too mucl) oil or else a glossy surface 
is produced on which it is difficult write. Each keg of white 



PLATE IV. 



LABELS WITH DEAL -WOOD BOARDS COATED 
OVER \^1TH WHITE PAINT. 

Nos, 1 and 2 about three months old; No. 3, 4 months; Nos. 5, 6 and 7 over 14 
months; No. 4, 18 months: ^nd No. 8 over a year. In No. 8 the board is made of a thin 
slice of the bamboo rind. 

. t ♦ 

The zinc board seen over No. 1 is intended to prevent the label surffKe being soiled 
with excreta of bird.s perching or', the top of labels. 
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p^ut, suflScieut to Coat 800 label boarrl^O'" x 3^, which previous 
& the war cost Es. 3-8-0, now cost Es. 12.. The following state- 
ment gives the relative cost of the different types of labels 
represented in Plate IV. 


Statement showing the relative cost of 100 labels of the diffe/ent types represented 

ill Plate IV. 


Sizes 

Nature of stake 

Total ooat'i 

Remarks 



R. A, P, 


Label 1(X x 6', 
stake r 'Wgh 

Iron 

47 12 0 No renewal 
needed 

1 Nos. 1, 3 and 4 are of this 

Ditto 

Pieces of areca- 
nut palm 

9 0 0 3 8 0 

1" class. 

Ditto 

Bamboo 

780; 1 12 0 


Label 6' x 3^, 
stake 3^' high 

Iron 

23 8 0 No renewal 
needed 

1 Noa. 2, 5, 6 and 7 are of this 

Ditto 

Pieces of areca- 
nut palm 

5 4 0 2 8 0 

j class- 

Ditto 

Bamboo 

4 2 0 1 15 0 


Label x T, 

stake 4' high 

Bamboo 

10 0 These can be 

1 used only once 

1 

No. 8 is of this type. The 
label board consists of a 
thin slice of bamboo rind 
in place of wood. 


Note 1. This statement is based on figures obtained when the 
Indian market was unaffected by the war but the altered prices 
chiefly affect only those with iron stakes. 

Note 2. The gradual disappearance of the iron stakes led to 
their substitution by pieces of the areca-nut palm or bamboo. 

Note 3. In the above statement the cost of deal-wood boxes is 
^luc^ed, but it is to be noted that odd bits of deal- wood are 
frequently available in any lalge office. 

Note 4. The zinc hood seen over the label board in No. 1 is 
intended to prevp^^t flird^’perching on the top and disfiguring the 
, label surfaces with dropj ings. 

Note 5. As a precaition against white ants, portions of stakbs 
driven into the ground shtnld be caret painted with tar. 

It was found, however, that these d^-^ood labels were not 
suitable where a certain an^oupt of detail had to be entered up. 
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This introduces us to a syV.m of '' plot labels/’ which have 
found to be of great use at the Cane Breeding Station. Ir 
examining each plot of seedlings, for instance, it was felt that it wili 
be a great convenience to have in the field a plan of each plot 
together with certain amount of information about the parents. 
Reference to lists or papers, while in the field, is cumbersome and 
liable to miss out important details. Plate V is a photographic 
reproduction of such labels. No. 1— Fig. 1 , and Nos. 1 and 2— Fig. 2, 
are 6 months old, while No. 2— Fig. 1, and No. 3 — Fig. 2, are over U 
months old. The labels when laid down give an exact plan of the ' 
plots against which they are placed. These labels are prepared A, 
the following manner. The label is first written with pen or pencil 
on thin mounting paper or thin cardboard and subsequently dipped 
in melted paraffin. The pen is not so easy to write with as pencil but 
the labels are much clearer [Plate VI, fig, 1 (Nos. 2 and 3)]. White 
paraffin Wax 135^140^ F. is quite suited for the purpose. The labels 
should be dipped in paraffin which has been melted for some time, 
and taken out almost immediately. The 
right tempemture is soon learnt by experi- 
ence. If too hot the label comes out brit- 
tle, and if not quite fully and uniformly 
melted the paraffin shows a tendency to 
stick to the paper in odd patches. To 
economize the quantity of paraffbi and to 
avoid the labels having to be bent at the 
time of dipping— if thus bent the labels 
show a tendency to return to this shape 
foratime— j.t has been found useful td ' 
employ a tii vessel shaped according to 
the sketch in the margin. 



The vessel vised to melt 
paraffin wax in. 


% buch a vessel, with pieces of solid pa^ffi^. is immersed to 
befcw its mouth in a bucket of wateriand the» water brought 
aimost to a boil. This melts the paraffijJinside the tbi vessel im\ 
keeps it in a liquid conditjj^for a fairly jlong time, 

The labels after trr.*titment with para^in are fixed to label board-s 
similar to those figured in Plate IV by^neans of eyelets and copper 




EXPLANATION OF PLATE V. 

Ttese labels are made of paraffined paper and are useful in cases wKere it is 
desired to enter a certain amount of detail on the labels. These are unaffected by- 
sun or rain and can be washed with soap and water. 

No. 1 (Fig. 1), and Nos. 1 and 2 (Fig. 2), are over 6 months old. 

No. 2 (Fig. 1), and No. 3 (Fig. 2), are over 14 months old. 

The paraffining renders the labels shiny, a serious handicap to a successful 
photographic reproduction. The actual labels are much clearer. 
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tacks. Iron tacks are not satisfactoY^’: as they soon rust. These 
labels are not affected by sun or rain ^nd can easily be washed 
with soap and water if they get soiled with mud or dirt. Occa- 
sionally, durin.g close moist weather ring-shaped outgrowths (prob- 
ably fungus) are seen, but these are easily kept out by occasional 
cleaning with dilute copper sulphate solution. In the prepamtion 
of these labels the cost of paper and paraffin is only nominal and 
the prices of the labels as already given in the statement hold 
good for these as well. 

Plate VI, fig. 1 (No. 3) shows this form of label as used for 
see-^rpans at the Cane Breeding Station. In the earlier stages of 
gernm^ation sugarcane seedlings require to be watered sometimes 
as often as six times during the day . The quality of being unaffected 
by water has made these paraffined labels very useful for the 
purpose and they are very cheap, costing less than an am^.a per 
hundred. 

Another use of paraffining is illustrated by Nos. I and 2, Fig. l, 
Plate VI. The need often arises to hang, against wall surfaces, 
plans, tables, charts or notices of a permanent nature and in such 
conditions the silver-fish is very troublesome, frequently eatmg 
them so badly as to make them useless for reference. Nos. 1 and 2 
have been hanging against a wall, side by side, for over three years, 
and the effect of paraffining (as showm by No. 2) is very striking. 

A very neat and permanent, though rather expensive, form of 
kbelling is illustrated in Plate VI, fig. 2. Glasses are ground and 
the details written on the ground surface by means of waterproof 
|nk. The glasses are now backed with white paint and slipped into 
a zinc frame, the front being protected by an extra glass to prevent 
the rain getting on to the label. Air spaces are provided behind the 
label glass, and in between the label and the front glass. The 
bottom picture, represents such a label re-writton a^ter over seven 
years and the top one as it was after this period. The front 
protecting glasses have been removed l^r purposes of photography. 
I^ch labels are very neat, more or less peniu-^nt (perhaps requiring 
fust a re-writing once in s'x or seven years), and their use as 
^rmanent labels in botan^- gardens and museums is obvious. 

' 4 
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With iron stakes the^coat Es. 2-8 each before the war. 
The ground glasses need ^^ol be purchased as such. Broken panes 
or TOshed negatives could easily be ground by rubbing against one 
another with finely sieved wet sand in between. 

Though it first appears simple yet the position of the label in a 
plot is of some importance. In many of the farms the label is 
placed in the centre of the variety to which it refers and it is often 
difficult to say where one variety ends and another begins. At 
the Cane Breeding Station the label is always fixed at the left hand 
bottom corner of each plot. 

This article is based on experience in labelling gained at che 
Botanic Gardens, Coimbatore, and the Cane Breeding Station' auring 
the last ten years. I am indebted to Dr. C. A. Barber, C.LE., 
Government Sugarcai^e Expert, for help and advice in the course of 
this work. 



the improvement of fruit packing 

IN INDIA. 

BY 

ALBERT HOWARD, C.I.E., M.A., and G. L. C. HOWARD, M.A., 

^ nperial Economic Botanist; Second Imperial Economic Botanist, 

When the Quetta Fruit Experiment Station Avas established 
in 1911, one of the naain items of the programme of investigations 
was the best means of improving the packing and transport of the 
fruit produced in Baluchistan. The earlier results were published in 
1913 in Bulletin No. 2. A second revised edition was printed in 
1915 and during the present year, 1919, a third edition has been 
called for. In the present paper it is not proposed to repeat the 
contents of these bulletins but to direct attention to the main 
results obtained and to refer briefly to certain general principles 
which have emerged from the work. 

Improved fruit boxes were first placed on the market at Quetta 
in 1912 when the sales reached Rs. 700 in value. The demand 
rapidly increased durmg 1913 and 1914 and in 1915 boxes to the 
value of Rs. 5,000 were sold by the middle of the season, by which 
time the available stocks had disappeared. During the three 
succeeding years, 1916-18, ’ the provision of adequate supplies 
became difficult due to high prices, to the shortage of timber and 
to the railAvay restrictions in force throughout India. The work 
however was continued and the sales reached Rs. 8,000 during the 
present year (1*919) although the stock of the popular non-returnable 
crates was exhausted early in the season. 

In 1919, the Frontier fruit trade ^^boured under many dis- 
advantages. The war with Afghanistan was in progress and for 
a time the supply of Kandahar fruit stopped altogetbey, The 
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border was disturbed, were frequent, and delays on the 

railways were unavoidable- That the sales of fruit boxes reached the 
highest point under such adverse circumstances speaks tor itself. 

Two railway concessions have proved of material advantage 
in the introduction ot modern packing methods among the fruit 
dealers. In 1916, the Railway Conference Association agreed to 
our proposals that all parcels, including fruit, should be grouped 
for purposes of charge and that four types of returnable boxes, 
recommended by the Fruit Experiment Station, should be returned 
free from all stations in India to Quetta and Chaman. These con- 
cessions are now being very generally utilized and they have g^ ii^ly 
stimulated the use of the 24-punnet returnable grape cra^4s and 
of the cardboard peach boxes. 

Seven types of fruit boxes are now on sale at Quetta. For 
peaches, nectarines, cherries, apricots and plums, three sizes of 
compartmented cardboard boxes have become popular. For the 
grape trade, the 2-lb. punnet is the unit adopted. These are set 
up in crates holding 8, 16 or 24 punnets arranged in tiers separated 
by lath floors. One ot the returnable 24-punnet grape crates is 
shown in the figure below. 




net returnable crate. 


About a thousand of these returnable orates were sold during 
W19, the retail price being Rs. 5-8 ea^h. This is a high price to 
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pay for a fruit box coKsidering the fact that the ordinary baskets 
and boxes in use can be purchased for a few pence. The dealers 
readily pay cash for these expensive ciatesand the only difficulty 
is to assemble sufficient to meet the demand. The advantages of 
packing the grape crop direct into punnets in the vineyards are 
now being recognized and the large returnable crates supplied by 
the Fruit Experiment Station are a common sight on the roads 
leading to Quetta. Already the larger dealers are considering the 
question of getting this type of package introduced into the vine- 
yards of Kandahar. 

There is no reason why the strongly made standardized return- 
able f'jLM.it package should be confined to Baluchistan. The principle 
cculd be easily adopted in the North-West Frontier Pro vine e, in 
Kashmir, in Kulu, Kumaon and in other parts of India. The 
Kailways have shown their willingness to assist, by means of valuable 
concessions, the efiorts made to improve fruit packing in Baluchis- 
tan, and there is no reason to suppose that equally efiective 
assistance would not be given to other fruit-growing localities. 
The non-rigid type of fruit package of the basket type is not 
adapted for long journeys imder Indian conditions and its place 
should.be taken by returnable boxes and crates hy which the 
carrying capacity of the railway vans cai] be greatly increased 
and by which the traffic can be more easily handled. By such 
methods, the product reaches its destination undamaged and 
therefore commands an enhanced price. 

Our experience in removing the disadvantages under which 
the fruit trade in Baluchistan formerly laboured and in establisbin.g 
modern methods of fruit packing has brought cut twe things— the 

rate at which time-honoured practices and ideas change in India, 
and the importance of time and patiei^ce in implanting a new idea. 
When in 1911 we commenced these investigations^ we were told 
on all sides that cheapness was the first condition of success in 
pla cir.g new package s on the market. W e were constantly reminded 
i^hat the grape baskets and old kerosine oil boxes then in use were 
cheap and that they could be purchased for very small sums. When 
the 24-punnet returnable grape crate? w'ere first brought to the notice 
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of the dealers, they were considered too expensive and altogether 
uixsuited to the conditions of the local trade. A few of the more 
advanced merchants, however, agreed to try them. The grapes 
were found to travel perfectly even to places as distant as Madras. 
A change in the attitude of the trade then began to make its ap- 
pearance. A demand from the more advanced cities like Bombay 
that Baluchistan grapes should be packed in punnets followed 
and from that time success has been assured. The difficulty has 
been to meet tbe demand rather than to sell the crates. Nothing 
is now heard about the cost. 

Time is a factor in India in the introduction of new metJ;K)ds, 
to which insufficient attention is often paid. This is specially 
important where trade is concerned. Dealers of all kinds have 
little leisure and practically all then working Lours are spent in 
details connected with purchase, sale and finance. Particularly is 
this the case with the Frontier fruit dealers whose output of work 
during the fruit season, considering the means at their dispo, sal, is 
extraordinary. They have absolutely no time for experiments or 
for anything else beyond the day’s work. To reach such men, 
patience is essential and they must be given ample time for new 
ideas to sink into their consciousness. 

This experience proves that too much attention can be paid 
to the first ideas of the people of India towards ueAV methods. 
They are cettain to be frankly sceptical at first and to exhibit that 
conservatism which is so valuable in protecting the race from 
disaster. The inventor must therefore be prepared tor this and 
when he is fortunate enough to discover a real improvement and 
the best thing possible under the circumstances, he should 
resolutely persist in keeping it before his public year aftor year. 





PLANT-BREEDING AND TROPICAL CROPSA 

BY 

W. BATESON, M.A., F.R.S., 

Director of the John Innes Horticultural Institution. 

Knowledge of what can be done by scientific plant-breeding 
in the improvement of varieties is gradually, though very slowly, 
spreading among those engaged in the raising of vegetable products 
commercially. In Europe and the United States, work, both 
experimental and directly economic, is being ui^.dertaken on a 
considerable scale. The most vigorous and extensive of these 
enterprises are naturally to be found in temperate countries where 
the prosecution of science is endemic, and of necessity it is to the 
products of such couiitries that attention has been chiefly devoted. 
The crops of these regions, however, have already with one or two 
exceptions been put through several stages in the process of 
improvement. Most of them have been in the care of man for long 
periods of time, their cultivation being indeed one of the earliest 
signs of incipient civilization. Such plants as wheat, maize and 
the other cereals, the grape, the olive, and our garden fruits have 
been so long the subjects of human attention and efior-t that, though 
certainly new* and better types may still be created, no advance 
comparable with that which distinguishes them from their nearest 
wild relatives can ])e expected. Of the exceptions among these 
very anciently domesticated plants, flax is b}4 far the most 
remarkable. Though so long in cultivation that its wild origin is 
uncertain, its improvement seems to have stopped before history 
begins. When a plant has no thoroughly distinct and named 
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varieties we may be pretty sure that it has been neglected by tbe 
breeder. 

Domesticated flax (Linum usitatissimum) has been separated 
into two distinct groups, those for oil and those grown for fibre. 
There are several forms of oil flaxes, in all probability recently 
difierentiated, but fibre-flax, at least as grown in Europe, though 
sold under various names according to the place where the seed was 
raised or whence it was shipped, shows only trifling differences. 
If any field of flax is examined plants will be found, perhaps one in 
many thousands, which are about a third as tall again as the 
ordinary plants. If the flowers of these tall plants are covered 
to exclude insects, their seeds wdl be found to give exclusively 
tall plants like the parents. Flax is commonly a self-fertilizing 
plant, and all that is necessary to the fixation of such an improved 
variety is to breed it in conditions of isolation until a bulk of seed 
sufficient for economic purposes has been raised. 

The improvement of a plant is to be achieved only by the 
deliberate act of man. Each such act is in its degree of the nature 
of an invention. The ordinary man is content with the type he 
finds. He is devoid of imagination and unable to free himself 
from the limitations of conventional practice even to the very 
moderate extent necessary for the application to a new example 
of methods long ago developed in other cases. In order to improve 
the familiar and long cultivated plants two distinct kinds of inter- 
ference axe generally necessary. The new variety has not only 
to be selected and multiplied but very often it must first be created. 
This is a much more complicated operation. Laymen still vaguely 
suppose that improvement is a mere incidental consequence of 
prolonged cultivation. Almost all novelties, however, are really 
the result of an act of cross-fertilization between distinct types. 
The novelties do not usually appear in the offspring immediately 
resulting from the cross, but in the later, derivative generations, 
sometimes by recombination of elements which the parents res- 
pectively introduced ; but sometimes, and perhaps more often, 
a ^process of disintegration of the elements supervenes, which leads 
to the production of inter-gradations possessing new properties. 
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Jo this disintegrative process, for example, the beautiful series of 
Sweet Peas, which have been such an astonishing addition to 
horticulture, is almost wholly due. To carry out these operations 
and turn them to account is a very intricate business. 

The object of this p per is to attract the attention of practical 
men to the immense field of profiiable activity which is open in 
the improvement of many exotic crops by the simple selection of 
valuable types already existing. 

That this has been so long deferred seems to those accustomed 
to handle plants truly amazing. The profits to be gained by the 
fixation of improved varieties are incalculably large. No one plants 
an orchard by sowing seeds of any tree which can be called a plum 
or an apple, regardless whether it be a sloe or a Victoria, a crab, a 
Cox's orange, or a Bramlcy. Yet thousands of acres of rubber 
and coconuts are sown in a fashion of which this description is 
scarcely a caricature. It is to crops of this order, plants which 
are grown from seed and have only been deliberately cultivated by 
civilized man for comparatively short periods, that these comments 
especially apply. 

Coconuts and dates are both the fruits of palm trees. Of 
dates there are scores of named varieties, but coconuts are just 
coconuts.* What is the reason of this striking difference i 

It is a consequence of the fact that whereas coconuts are all 
grown from seeds, dates, whenever they are cultivated by intelligent 
people, are grown from off-shoots. The off-shoots provide a means 
of vegetative reproduction, so that all the plants raised from 
tie off -shoots of one tree are pieces of one individual and merely 
replicas of it. In the course of ages many good date-palms with 
various fine properties have been noticed and multiplied iu this 
way, so that large uniform plantations of them exist. In Mexico, 
I. understand, dates are grown from seed, with the result that the 
crop has no uniformity, and, consisting of good and bad indifferently 
mixed, is comparatively worthless. Such a crop cannot compete 
yith the produce of a properly constituted plantation. Coconut 


Tliero are, of course, some local races, very imperfectly differentiated. 
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palms, like almost all plants, differ enormously, some individuals 
producing many, others few fruits, and the difierences in quality 
are doubtless equally great. It is true that no one has, I believe, 
yet succeeded in multiplying the coconut palm by division, but 1 
doubt whether really exhaustive experiments have been made 
with this object in view. ‘Assumin.g, however, that the coconut 
cannot be vegetatively multiplied, and that it must, as heretofore, 
be raised from seed, the next best course is to make certain that 
the nuts used for sowing are the produce only of specially selected 
trees. In the case of coconuts planters are indeed advised to 
choose nuts from good trees, but they seem to think that they 
have done all that is rec|uisite when they have selected them from 
the best jwthers, no effort or inquiry being directed to the 
paternity of the seeds chosen. Whether this plant is ca.pahle of 
self-fertilization has probably never been determined. The male 
and female flowers, though near each other, are separate and 
it is not unlikely that by the males and females coming to 
maturity at diflerent times, or by some similar contrivance, a 
considerable percentage of crossing is effected. 

No very serious labour would be needed to ensure that nuts 
chosen for planting were not merely borne by first-class trees, but 
the result of pollination either from the same tree, or perhaps pre- 
ferably from others equally good. To accomplish this would 
be no very difficult undertaking. It is to be remembered that 
the plantation is to be ciopped for some seventy years. With 
this long prospect in view it seems scarcely credible that such 
obvious precautions should be neglected. 

If coconut were a Euiopcan plan.t wc should certainly have 
varieties diflerentiated for the product ioji of copia, coir, etc., respec- 
tively, but finesse in the circumstanoes would be premature. 

Rubber isSnothex product to which wliat lias been said regard, 
ing coconuts conspicuously applies. I am speaking, of course, 
of rubber as produced by the cultivation in various tropical coun- 
tries of Hevea brasilie^isis. One has merely to walk through a 
lubber plantation to perceive the urgent need for selection. The 
rubber trees are all raised from seed, just as coconut palms are, 
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with the same result, that good and bad and indifferent are all 
grown together. Each takes the same area of the clearing prepared 
with great labour for the plantation. Each needs the sp.me atten- 
tion and care, but the output of the several trees is altogether 
different. In a recent discussion on these subjects at the Royal 
Society of Arts, I ventured to call attention to the opportunity that 
was being missed by rubber planters, pointing out that if planta- 
tions Were planted with only the moderate amount of care which 
ordinary selective methods demand, the output might be rapidly 
increased. In reply, the Chndrman, a gentleman largely interested 
in rubber, stated that there was no direct evidence of a great 
variation in yield amongst different trees, and that in consequence 
the use of seed Was not objectionable. I had in mind, however, 
not merely verbal reports of persons familiar with rubber-growing, 
but several precise records giving actual measurements. For 
example, W. H. Johnson {Culture anti Preparation of Para Rubber, 
1909, p. 27) states that '' the yield of rubber from different trees 
growing under similar conditions in, the same plantation varies to 
an enormous extnut.’’ He further quotes experiments of Vern.et 
[Jour, d' Agric, Tropicale, 1907) which gave differences rangmg 
between the following extremes : in volume of latex, from 4 to 48 ; 
in percentage, caoutchouc from 29*28 to 39*74. 

R. H. Lock {Rubber and Rubber Planting, 1913, p. 74) wrote; 

“ It is Well laiown that rubber trees possess marked mdividuality 
as regards the amount of latex which can be draw, from them. 
Tapping coolies, if left to themselves, soon discover these differences 

and confine then attention to the best yielding trees 

Among a group of 29 trees of uniform age tapped daily, the highest 
and lowest average yields for the first 30 tappings were, respectively, 
166 and 8 cubic centimetres. The ciicumferenoc of these two 
trees was 52 and 32 inches, respectively, and they were not the 
largest and smallest trees in the group. The yield per incli 
of bark removed was in the ratio of 317 to 25, or more than 12 
.to IP Lock was, of course, not only a sound botanist, but an 
expert plant-breeder. He urges a rigorous seed-selection in the 
founding of rubber plantations. Had he lived he would probably 
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have done much to reform tropical agriculture, infusing the practice 
of planters with the spirit of accurate knowledge. The rubber 
tree would indeed be a remarkable exception among cultivated 
plants grown from seed, which have never been strictly selected and 
purified, if it did not vary enormously. Such variation is almost 
universal. Plants like our modern cereals and peas which present 
an approximation to complete uniformity have been reduced to 
pure strains by the seedsman’s art. Each variety of wheat or of 
peas, though it may now be represented by many millions of plants, 
descends from a single individual which was deliberately chosen 
as showing desirable properties. From various causes, impur- 
ities occasionally get introduced, and these it is the seedsman’s 
task continually to extirpate. In wheat and peas, which are usual- 
ly self-fertilizing plants, this process of purification is compara- 
tively simple. But in most plants which are habitually fertilized 
by pollen from other individuals, borne by insects or by the wind, 
pure strains are only maintained with great difficulty, elaborate 
precautions to ensure isolation being part of the regular routine 
of seed-raising. If it were true that a pure strain of a plant like 
Hevea (which is almost certainly insect-fertilized) has come into 
existence without the intervention of human agency, the fact would 
constitute something of a natural curiosity. 

In the case of Hevea the most obvious course is to multiply 
good trees by means of cuttings. At Peradeniya the attempt to do 
this on a large scale failed, only one cutting in. 3,000 succeeding, 
but others have cuttings without special difficulty, and it can scarce- 
ly be doubted that after a little experimenting a ss.tisfectoiy 
and reliable mode of procedure would be discovered. The planta- 
tion which first succeeds in putth.g this sim.ple suggestion into 
practice must infallibly outstrip competitors^ who are content to 
follow primitive methods. The life of a coconut plantation is, 
as was said above, reckoned at over seventy years. ‘ Eubber plant- 
ing in the East Indies is an undertaking of such recent origin that 
no one yet knows how many years the trees will continue to yield 
rubber in quantity, but certainly the period is a long one, and during 
the whole lite of the plantation the benefit will accumulate. 
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Though lubber and coconuts are the crops to which these 
suggestions apply with the greatest force, there are several more 
which will occur to those acquainted with tropical agriculture. 
Lock, in the passage quoted above, refers to the extraordinary 
results obtained by the Dutch in Java by applying methods of 
seed-selection to Cinchona, thereby nearly doubling the yield of 
alkaloid. 

In these cases simple selection of the best types already existir.g 
would have incalculable effect. To suggest experimental breeding 
of these trees with a view to still further improvement may be a 
counsel of perfection. Not improbably, however, though the 
reward of that work might be distant, it would eventually be ample. 
So much work is already set on foot under the auspices of our own 
and other governments for the development of tropical agriculture 
that the comparative neglect of these important tree-crops is not 
easily explicable. 

There are other tropical crops which, though liable to much 
cross-fertilization, must be raised from seed. Of these, cotton 
is one of the most important. To the improvement of cotton, 
much highly skilled work has been devoted. Leake in India and 
Balls in Egypt, not to speak of plant -breeders in America and 
elsewhere, working on strict genetic lines, had a considerable measure 
of success in their attempts to raise new varieties of commercial 
value. Burkill and Einlow have made a beginning with jute, 
which at present consists of a mixture of most divergent forms. 
The difficulty is first to work up the seed to a quantity sufficient 
for economic purposes, and if that were effected, to main,tain the 
new variety pure when distributed among the agricultural popula- 
tion. Seeing that the country will, of necessity, be full of the old 
un purified forms hitherto in use, even a small percentage of crossing 
must soon lead to serious deterioration. The only proper solution 
is to separate the seed-raising as a distinct industry. Tc grow 
the crop may tax the intelligence of the average agriculturist, 
but to raise good seed is altogether beyond him. Ordinary farming 
practiceln the case of mangels will serve to illustrate what I mean. 
No farmer thinks of raising the mangel seed which he wants to 
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sow for his own crop of roots. If he saved a roots for seed, 
his neighbours doing the same, nothing but a lot of heterogeneous 
mongrels would result. Raising naangel seed is an art, and only 
a trained seedsman can carry it through. I have no doubt that 
ill the future seed of high class cotton, etc., will be specially raised 
as seed. To do this with accuracy it is not unlikely that special 
areas will be set apart for seed-raising and some of the smaller 
islands, for example in the West Indies, might perhaps do well 
to take up such an industry.* 

Provided that cross-fertilimtioii by inferior varieties is excluded, 
there is no likelihood of deterioration by mere variation. Upon 
this subject the deepest ignorance still prevails even among professed 
naturalists. It is common, for instance, to meet the statement that 
the seeds of cultivated apples give mostly crabs. In the light of 
modern knowledge, we may feel practically sure, if such a pheno- 
menon really occurs, which is not often, that the ‘'reversion ” is not 
due to the variability of the seed -bearing parent, but to crossing. 
To such crossing, the pollen of some wild form in uncultivated 
ground nearby may sometimes contribute. It is, no doubt, conceiv- 
able that two cultivated varieties of apples crossed together may 
produce a crab, but there is no evidence which suggests that this 
consequence is in the least degree likely, and at any rate we may 
feel perfectly sure that only by some rare exception could a self- 
iertilized fine apple produce a crab, or a self-fertilized fine plum 
produce a sloe or a bidlace. Those who are engaged in practical 
agriculture, and in tlie administration of agricultural iiiterests, 
have come to realize that science in the form of plant-pathology and 
entomology can aid them. Yet in the case of tlic hitherto " unim- 
proved ” crops of the world, the call for the services of the plant- 
breedei is, I am disposed to think, far more urgent. No improve- 
ment in the conditions can convert a poor variety into a good one, 
a truth which lies at the root not only of agricultuial progress but 
of social reform also. 


* Since writing this I hear from Mr, S. C. Harland, of St, Vincent, that a small islftnd, 
half a mile distant, is there actually used for sced-raising. 
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BY 

E. J. RUSSELL, D. Sc., F.R.S., 

Rothamsted Exiperimenlcd Station, Harpende'n, Herts, 

The work oI the Rothamsted Experimental Station during 
the last five years falls into two main groups : problems connected 
directly with the war, and those connected with the development 
of agriculture after the war. The war work had the advantage 
that its significance was obvious, but on the other hand some of it 
Was only of temporary importance, and depreciated considerably 
in value with the passing of the emergency with which it was intend- 
ed to deal. The other work has more permanent value ; it holds 
good even after the emergency has passed, but durmg the war it 
was sometimes overshadowed by the more pressing and immediate 
needs of the moment. 

War work at Rothamsted. ■ 

During the first year of the war very little direct war work was 
done at Rothamsted. Food \^as still coming into the country in 
large quantities and there was no great interference with food 
production at home. Supplies of fertilizers and feeding stufis were 
ample. There was, however, fear of unemployment, and three 
schemes were examined at the reqirest of the Board of Agriculture 
with the view of ascertaining whether they would usefully employ 
any considerable number of men, and it so, whether they would con- 
tribute to the natioiral profit. These were a proposed development 
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OH Foulrteas Island in Essex, the suggested afforestation of the 
spoil heaps and pit mounds of the Black Country, and the reclama- 
tion of Pagham Harbour in Sussex. None of these schemes was 
further developed, though two of them — the planting of the spoil 
heaps in the Black Country and the reclamation of Pagham Harbour — 
possess aspects of peimanent interest. The spoil heaps are 
useless and unsightly ; they can, however, be planted with trees, 
when they take on a very different appearance, as shown at Reed 
Park, Walsall. Although the financial returns may not be very 
great, the improvement in the amenities of the district would be 
considerable. The proposition is, however, hardly an agricultural 
one. 

The most important war work began in 1916, when the food 
situation gave cause for much anxiety. The position was really 
very serious. The submarine menace was looming before us, 
terrible in its unfamiliarity, conjuring up visions of food shortage> 
if not of starvation ; the only way out of the situation seemed to be 
the production of our own food in our o\vn. country. At the time 
we were producing only one-half of our total food, and the remainder 
was coming from abroad. When examin.ed in detail the position was 
found to be more serious than it looked. The food produced at home 
included more of the luxuries than of the essentials. It included, 
for instance, the whole of the highest quality meat, but only one- 
fifth of the bread. The farmer was, therefore, called upon to perform 
a double task; he had to produce more food, and different food. 
He had to give us, not one loaf out of every five that we ate, but 
three or four out of every five, and to do this without causing 
too gieat a shortage of milk, meaf, and, if possible, beer. The 
situation presented many difficult administrative, financial and 
technical problems. The technical problem? involving soils and 
fertilizers wero dealt with at Rothamsted. 

The fertilizer problems arose out of the necessity of making 
the very best use of the limited stocks of the ordinary fertilizers, to 
which the farmer was accustomed, and of examining any and every 
substitute that promised help in eking out the supplies. Fortu- 
nately, a good deal of information could be drawn from the 
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Rothamsted and other experiments as to the best way of using ferti- 
lizers on partidular crops. This was systematized and put in order 
in a little haiidljook called “ Manuring for Higher Crop Production/* 
issued at a cheap price (1917 ! 3s. 6d- net) by the Cambridge Uni- 
versity Press so thed the farmer could readily obtain it. In addition, 
a series of notes was issued in '' The Journal of the Board of 
Agriculture ** showing how the available supplies might best be 
utilized. 

It was more difficult, however, to give useful information 
shout the substitutes that would be needed if and when the fertilizer 
supplies became too much reduced. Ordinarily fertilizer tests 
have to be continued for two or three successive seasons before a 
definite opinion can be expressed as to their value ; during the 
war, however, some sort of opinion had to be given in three or four 
weeks. Rapid methods of laboratory testing were therefore 
developed : growing seedlings were used to indicate whether (as not 
infrequently happened) toxic substances were present ; rates of 
nitrification in soil were determined to find out how far the substance 
would yield nutrient material to the plant ; farm crops were grown 
in pots to afford opportunities for testing any material that might 
seem promising. A considerable number of possible fertilizers 
were sent in for examination by the Board of Agriculture and Food 
Production Department, the Ministry of Munitions, the National 
Salvage Council, and other bodies. 

Much of the information was wanted for the purpose of eco- 
nomizing sulphuric acid, so that the maximum quantity might be 
handed over to the Ministry of Munitions for the manufacture of 
explosives. In peace time the farmer had been the chief consumer 
of sulphuric acid ; in 1917, however, the Ministry of Munitions 
were requiring all the ^cid they could find, and were leaving much less 
than usual for the fertilizer manufacturers. Even in pre-war days 
the farmer had required 870,000 tons of chamber acid per annum 
(equivalent to 580,000 tons of pure acid), and the extra food pro- 
duction programme was calling for even more than this. The 
Ministry of Munitions were, however, obdurate, and cut down 
supplies at a rate which seemed to seme of the more nervous to 

5 
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threaten a very serious situation. The production of sulphate of 
ammonia fell from 350,000 tons per annum to little over 250,000 tons, 
while that of superphosphate fell from 800,000 tons to 500,000 tons 
per annum. 

Fortunately a substitute for sulphate of ammonia was available 
in the form of nitre cake, and although no fertilizer manufacturer 
liked it or had a good word to say for it, it seemed as if it might 
have to be used extensively in the manufacture of superphosphate 
and of sulphate of ammonia. Important and difficult technical 
problems were involved both at the factory and on the farm, neces- 
sitating a Gonaiderable amount of experimental work. Thanks 
to the co-operation of the manufacturers, working solutions of the 
difficulties were found, and there is little doubt that both sulphate of 
ammonia and superphosphate could have been made from nitre cake 
had the iiecessity arisen. Fortunately it did not, and the situation 
Was eased before it became too serious. 

A considerable amount of work was also done in the examin* 
ation of new sources of potassium compounds to take the place 
of the Stassfurt salts which had previously been our sole source 
of potassium compounds. A certain number of residues from 
manufacturing processes were available, but in the main they 
suffered from one or both of two defects — very low content of potash 
likely to be useful to the plan.t, and the preseime of toxic substances. 
After much sorting out of possible materials it appeared that certain 
blast furnace flue dusts would prove suitable, and accordingly the 
Food Production Department took steps to make the necessary 
arrangements for distribution among farmers. Considerable quan- 
tities have been used, generally witli distinct advantage. With the 
re-establishment of peace conditions, supplies of potassic fertil- 
izers may be expected from the Continent. , 

Investigation was also made into the possibility of using to 
better advantage the farmyard manure produced on the farm, and 
of using as fertilizer various substances now wasted. 

It is estimated by Hall and Voelcker — admittedly good author- 
ities — that some 50 per cent, of the value of farmyard manure is 
lost on the average farm of the country through avoidable causes. 
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■Thanks to the pneious assistance of the Hon. Eupert Guinness, 
it has been possible to retain an expert chemist, Mr. E. H. Richards, 
expressly for the purpose of elucidating the causes of the loss, this 
being necessary before one could hope to find a remedy. ' The 
oauses^ of the loss have been traced in an extended series of labor- 
atory investigations, and the conditions necessary for its avoidance 
have been asceirtained. 

Broadly speaking, the conditions to be secured in the making 
of the manure as ascertained by Dr. Hutchinson are sufficient 
supplies of nitrogen compoun^ds and of air to allow the cellulose 
decomposing organisms to effect the decomposition of the straw. 
For the storing of the manure, hoAvever, Mr. Richards’ experiments 
show that it is necessary to have shelter from the rain and also to 
prevent access of air. The best methods for securing these conditions 
have required working out for particular cases, which can be done 
only after consideration of all the local circumstances. 

Field experiments have show}\ that farmyard manure stored 
in conformity with these conditions is of higher fertilizing value 
than the ordinary material; the crop being 10 per cent, or more 
beyond that given by manure kept m the usual way. During the 
war, when all sources of loss had to be studied and as far as possible 
stepped, the necessary conditions were vigorously brought to the 
notice of farmers and Executive Conrmittees by the Food Production 
Depart merit, and at different times attention has been drawn to 
the matter in “ The Journal of the Board of Agriculture.” Savings 
of several units per cent, on old-established practice are possible, 
and every one per cent, saved would mean in the aggregate some 
£200,000 a year at present prices. 

A beginning has been made with a much more difficult problem — ■ 
the handlmg of manure on a dairy farm. The conditions here 
are very diSereift from those on an ordinary mixed farm where 
bullocks are fattened : it is desirable that the dung should be as 
little in evidence as possible and that the urine should be quickly 


*,An article on the subject appeared in The Jourml of the Board of A^ricultun fgr 
December^ 19U, p, 800. 
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and completely removed from the cow-sheds. So important is this 
that it must be done even if loss is thereby incurred. Two methods 
have been studied : — 

(1) The removal of the solid excreta and its storage under 
cover and out of reach of air ; collection of the liquid manure in a 
tank, and its application to temporary or permanent grass land 
and on the stubbles prior to taking a root crop. 

This method is already in use on certain dairy farms, but careful 
examination revealed a considerable deficit on the nitrogen account : 
the liquid only contained about one-half of the nitrogen expected. 
The loss was traced to the broken straw and solid excreta which 
always find their way into the liquid and cause an absorption of nitro- 
gen which, though of scientific interest, may prove costly to the 
farmer, and at any rate deprives the liquid of much of its value. 

Further investigation of this absorption is being made; it may 
be avoidable, in which case the value of the liquid manure, already 
high, could be enhanced still further. In case it seems to be 
unavoidable, however, a second method of procedure is being 
adopted : — 

(2) The solid nuimu'e is collected as before, but the liquid is 
allowed to run through straw under conditions which encourage 
the absorption of nitrogen compoimds. By suitable arrangement 
the straw increases in fertilizer value, while the liquid loses part of 
its valuable constituents, «and can more easily be sacrificed. 

This second method is still in the laboratory stages, but may 
prove of considerable value. IVIr. Richards is carrying out the 
laboratory experiments at Rothamsted and the large scale 
experiments at Woking on the Hon. Rupert Guinness’ home farm. 

The making of farmyard manure without animals. 

Two years ago there seemed a prospect af a considerable 
surplus of straw, and methods of utilization were examined ; in 
particular the possibility of converting it into a useful n\amire was 
studied at Rothamsted.^ The prolonged drougld of this season 


^ The Jovrml of the Board of Agrtcullure, April, 1919, p. 15, 
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lias dispelled any prospect of excessive straw, but the value of the 
work remains. 

The investigation is being carried out by Dr. Hutchinson and 
is the logical continuation of work that he has liad in, hand for some 
time. Laboratory work has shown that the breaking down of the 
material of straw, the so-called cellulose, is ehected by a remarkable 
organism which had eluded all previous investigators, but which 
Dr. Hutchinson succeeded m obtaining in pux'e culture so that he 
could study its properties. In order that it may bring about the 
decomposition of straw it requires two conditions, air and soluble 
nitrogen compound, as food. If either of these is missing it ceases 
to act. Moreover, it will only attack cellulose : it is unable to feed 
on sugar, starch, alcohol or any organic acid yet tried. 

Given, however, the necessary nitrogen compounds and a 
sufficiency of air, the organism quickly decomposes straw, breaking 
it down to form a black, sticky material, lookhig very much like 
farmyard manure. A ton of this material is now being prepared 
for the purpose of fertilizer tests. 


Sewage sludge as maxure. 

Many efforts have been uvade in the past to utilize sewage 
sludge, but until recently without success. A new process is now 
being studied which seems more promising ; it gives a sludge con- 
taining 6 per cent, or more of nitrogen, in an easily available form. 
There are, however, a number of problems to be solved before its 
agricultural value can be establislied, and work on these is being 
pressed forward as vigorously •as possible. An experimental plant 
has been erected at the Haipemlen Sewage Works, where sufficient 
material for new tests is beh.tg prepared. 

The importance of tlie problem is nuinifest fronji the considera- 
tioir that the fotal cxcremexits of the inlrabitants of the United 
Kingdom would be worth nearly £18,000,000 per annum as fertilizer 
if they could be applied to the land. Only a fraction is so used at 
present, but the .need for national examoiny is such tliat nothing 
of value should be wasted. 
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Other aids to production, lime and artificial 

FERTILIZERS, 

Lime. Moat farmers know by experience whether or not they 
require lime, but few use it as regularly as they ought, with the 
result that clover often fails to do well, and swedes become liable 
to finger-and-toe. Numerous analyses made at Eothamsted of 
soils from difierent parts of the country show how widespread is 
this lack of lime. 

In trying to remedy the deficiency, however, difficulty has arisen 
because it is not always possible to tell a farmer how much lime the 
soil needs : often indeed one can only say that he should apply 
between 10 c^vt. and 2 tons per acre. Of course, if farming were 
independent of costs this vagueness would not matter, but the 
delicate financial balance under which agriculture has to be con- 
ducted leaves no margin for indecision between 10 cwt. and 2 tens. 
A method has, therefore, been devised by Dr. Hutchinson for esti- 
mating the degrees of lime requirement, and when it is known how 
much lime one part of the land needs, the quantities wanted for the 
rest are readily ascertained. 

Calcium cyanamide. Two new artificial fertilizers have been 
studied in some detail. Calcium cyananaide, commonly known 
in this country as nitrolim, is a fertilizer of distinct promise, about 
which, however, experts still have a good deal to learn. 

In field practice it has varied considerably in effectiveness. 
On the average of all field trials in the United Kingdom, when the 
effect of nitrate of soda is taken as 100, that of sulplrate of ammonia 
is 97 and of cyanamide 90. The cyananude results, however, 
sometimes fall as low as 26 and occasionally rise as high as 238, 
Mr. Cowie has shown that cyanamide under certain conditions 
contains another substance, dicyanodiamide, which is poisonous 
not only to plants but also to the nitrifying organisms. It is le.s.s 
toxic to other organisms, however, and has little effect on the 
bacteria developing on gelatine plates, the rate and extent of the 
decomposition of dried blood, or the rate of production of ammonia 
fi'om cyanamide. In its presence ammonia accumulates in the 
soli and the normal oxidation to nitrate does not take place. 
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Dicyanodiamide, therefore, not only in.jures the plant, but cuts off the 
supply of nitrate, substituting instead ammonia, which in most 
cases is less useful, and in some cases directly harmful to the crop. 
The conditions under which it is formed are known and fortunately 
can be avoided. 

A further investigation is being made into the breaking down 
of nitrolim in the soil. Nitrolim itself is not a plant food ; under 
suitable conditions, however, it readily changes into such. Usually 
changes of this sort are brought about by living organisms under 
conditions which are now well understood. In this particular case, 
however, something else is involved, the exact nature of which is 
not yet clear, although Mr. Cowie is on its track. There is little 
doubt that some of the cases where nitrolim gave disappointing 
results arose through lack of the decomposing agent, whatever it 
may be. 

Ammonium nitrate. Another investigation arose out of the 
necessity of making the best possible use of the materials employed 
in the making of munitions, one of which — ammonium nitrate — had 
been accumulated in great quantities. 

It was known some time ago that at the end of the war large 
stocks of this ammonium nitrate might be available for agricultural 
purposes. Experiments were, therefore, made to ascertain its 
properties as a fertilizer.^ The nnaterial available before the war had 
been too deliquescent for ordmary use. A much less deliquescent 
mpdification is, however, now available ; it has been stored for 
ihonths in the Kothamsted manure shed without givmg trouble. 
Further, it can be drilled with the utmost ease, either alone or 
mixed with superphosphate (though the mixture should not be stored). 
It gave good results on mangolds and potatoes and as a top-dressing 
to bexeals. It is highly concentrated, contammg 35 per cent, of 
nitrogen. 

Basic slag\ Considerable attention has been devoted to basic 
slag. During the war there has been a great change in the compo- 
sition of this material in consequence of the extension of the basic 


' TU Journal oj the Board 3/ AyricuUure, February, 1919, p. 1332. 
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open*hearth process for making steel. The new material contains 
less phosphate than the old, and less is soluble in citric acid. Field 
experiments have been made to ascertain its actual value, and 
inquiries have been made in conjunction with Dr. Stead, of Middles- 
borough, into the possibility of improving its value. 

Control of soil organisms and pests. 

> Most farmers have learnt to their cost that soil is inhabited by a 
number of organisms capable of doing a great deal of mischief ; it is 
well known that there are others that do very much good. Con- 
siderable attention has been devoted at Eothamsted to the soil 
organisms, and much information has been gathered about them. 

The wire worm furnishes a good example of the harmful 
organisms in the soil. In a general way its life-history has long been 
kno^vn, but little exact knowledge w^as available before Mr, Roberts 
began his work at Rothamsted ; in consequence, no sound method 
of dealing with the pest could be suggested. 

Mr. Roberts has, however, succeeded in tracing the precise 
history of the wireworm from the egg through the larval stage to 
the beetle, and has brought to light a great deal of new and useful 
information about it. Further experiments are necessary to 
discover the best way of using this information. Dr. Miilcolm Laurie 
has carried out some interesting experiments which promise valuable 
results. 

Mr. TattersfieJd and Mr. Roberts have also devoted mucri 
attention to the effects of poisons on tlie wireworm. A large mimber 
of substances have been systematically tested, aJid many have been 
found far more poisonous than the naphthalene sonictiiues recom- 
mended. Ammojiia is distinctly harmful to the wireworm-* nut 
the sulphate of»ammonia used as a fertilizer, but ammonia itself- 
and it is interesting to note that this is produced iJi tJie soil wheji 
liquid manure is applied, or when sheep are folded on tlie land. 
Either of tlicse methods may be expected to keep down wire worms. 

It is hoped that the information o])tuined in tliese experiments 
will enable works chemists to make a satisfactory soil insecticide-*- 
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Qif¥^ t'Re most urgent needs of the arable farmer and market 
gardener, 

Some years ago it was shown at Eothamated that the treat- 
ment of the soil with poisons led to increased productiveness if the 
poisons could subsequently be removed. The search lor a soil 
insecticide is combined, therefore, with the search for a soil-sterilizmg 
agent, and this part of the woi'k is carried out by Mrs. Matthews, the 
W. B. Randall Research Assistant, IVIr. Randall having generously 
provided the funds that enable the Station to secure Mrs. Matthews' 
services. The results are too technical for discussion here, but 
they show beyond doubt that simplification of the soil population 
is an advantage to the grower. For the present this information 
is of direct value only to the nurserymen working under glass. 
For cucumber- and tomato -growing under glass the most efficient 
method is to steam the soil, when the undesirable forms are reduced 
or eliminated, and the useful forms are less affected. Various 
poisons are now being used successfully, and arc, fortunately, much 
cheaper than heat. 

The co-operation of the chemist has led to some interesting 
developments. It was found in the early stages of the investigation 
that carbolic acid, which is sometimes phenol and sometimes cresol, 
was effective in dealing with important pests, but Mrs. Matthews 
and Mr. Tatterafield liave greatly improved on this substance. 

3 hnd that chlorphenol is about four times as toxic as phenol ; 
lorcresol, whicJi is easily prepared on tlie large scale, is about 
imes as effective as cresol, hitherto the nmst potent agent 
available for practical purposes. 

Some of the so -willed poison gases are very effective and if 
the practical difficulties attending their use could be overcome, 
the/ would form a ^‘^\luable addition to the growers’ equipment, 
pfis, of course, is work for the future ; already, however, the steri- 
lizing methods have considerably increased the output of glasshouse 
production in the Lea Ahlley. 

A highly useful soil organism, the clover organism, has been 
studied in some detail and an impoitant advance made by Mr. 
Bewley. Before this work was doxie little had been known of the 
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way in whiot this organism lives when it is out of the plant., t/ 
Bewley has now shown that it can exist in two forms — one f'>rm 
can move about, while the other cannot. The addition of soluble 
organic matter causes the latter to change into the motile form. 

This fact is of great interest in connection with another result 
recently obtained at Rothamsted. It was found that clover makes 
more vigorous growth in a rotation where farmyard manure is used 
than where artificials only are used.^ It seems legitinxate to suppose 
that the farmyard manure helps the organism to become motile 
so that it can easily move about and enter the plant root ; this 
hypothesis is being tested. 

Special attention is being devoted to the processes whereby 
plant food is made in the soil. These processes are of vital import- 
ance because on them depends the proper utilization of farmyard 
manure, clover residues and grass residues ploughed into the land. 
At present there is good reason to fear that only 50 to 60 per cent, 
of the potential value of these materials is ever realized : the rest 
is lost to the farm, and, of course, to the country. Improvements 
do not come from sensatioizal discoveries ; indeed many of the 
sensational discoveries announced in the press turn out to be nothing 
but mare’s nests. It is the steady advancement of knowdedge that 
helps to solve agricultural problems ; link by link the chain is forged 
until one day, umaoticed and unrecorded, the last Imk is made and 
the definite advance is achieved. Practice advances in the ^me 
way ; a one per cent, improvement here, and a one per cent, im- 
provement there, represents a much more solid achievement tAct., 
many of the supposed discoveries that sometimes attract so mir^li 
attention. 


Weeds. 

The study of the w^eeds of the farm is in the capable hanu; 
of Dr. W. E. Brenchley, w^hose results have beeix published from 
tim to time in The Journal of the Board of Agriculture ’’ and iu 
the Journals of the Bath and West, and of tlic Royal Agricultural 


* The Journal of the Board of AgncuUure, May, 1917, p. 12i. 
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; these results are now being collected, so that it is un- 
n^ssary to enter into any detailed account of them here. 

Plant pathology. 

Farmers sufier great losses every year through the attacks of 
insects and fungi ; in consequence the Board of Agriculture have 
recently set up at Eothamsted an Institute ior Plant Pathology, 
the purpose of which is to study plant diseases. 

Dr. A. D. Imms is in charge of the entomological work and 
Mr. W. B. Brierley of the mycological investigations. The primary 
purpose here, as in the rest of the Station, is to gain information 
and not to cure particular diseases : indeed it is not too much to 
say that, until some of the information at present sought is ob- 
tained, there will be little hope of cures for many of the ills affect- 
ing plants. The treatment of plant diseases is now in somewhat 
the same position as the treatment of human diseases in the days 
of the barber surgeons, and further advance can only come when 
more knowledge is obtained. 



THE CANNING OF FKUIT AND VEGETABLES * 

The prefer vutiuH of fruit cLiuI vegetables by eaurJng luis many 
advantages over bottling, especially when carried out on a oom- 
luercial scale. The initial outlay is n.ot so heavy, and packing and 
transport difficulties are much reduced, while breakages of bottles 
are avoided, and a great saving of time is ejected, as large quantities 
of produce may be dealt with quickly. 

FiuThermore, if the oauning be carefully done tiie davour of 
(‘.aimed fruit is considered superior to that of fruit preserved bv 
other methods. Tliis is due to the fact that the cans are 
hermetically sealed before being sterilized, and all volatile oils and 
flavcnu's are. therefore, retained. 

A? I VV RATES NECESSARY KOR CANNIXO. 

The appaiatus necessary for canning by the “ water-batli 
method '' depends a great deal upon the quantity of fruit to l)e d^'alt 
with. For ordinary iuniseliold purposes a large pan fitted witl fji 
false bottom (.an be used, or spec.ial sterilizing pans holdii^g 18-20 S-UIl 
cans may be purchased. When, using these pans tlie c'ai^s must he 
submerged in boilin.g water. If desired, an ordinary cojipcr can be 
used ; in this case it is advisable to obtain, the special tin trays witJi 
handles which fit into the copjicr, so that t lie* cans are easily lifted 
in and out. 

Complete outfits of (auiiiing apparatus may lx* bought, and 
attention may lx* drawn tc* the folliAving types 


RfprtKlucoU fruin thr Jotiruul oj j/ic Itnurd nf vol. XW’l, im. o 

( TO ) 
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’VZV/e Royal Home Catnoo' (Fig, 1.) is suitul)Ie for domesti(; 
pt^Doses ail'll is so oop.struc.ted as to goiuH'iUc steam qiiiekly. Tliis 
apparatus will liold tlirco ilozeu 3-11). cans at oue time. It is 
portable, anil wood, eoal or gas may l)e used to generate tlie 
steam. 



Fig, 1 , The Royal Horae Cannci*, showing the following parts : — A, covered boiler 
or sterilizer made of galvanized iron and fitted with handles ; B, tray to 
hold cans; C, japanned iron carrier lined with asbestos ; D, chimney to 
carry off smoke when wood or coal is used as fuel ; E, grate for wood fuel, 
etc. ; F, loose tray in which the canner stands. 


The Pfessme Canner is ’a more complicated apparatus tlian 
the Royal Home Chnnei*. It geuemtes and retains steam under 
pjAssuie.s varying from 5-30 lb. per square incli, and must lie fitted 
/.fit h a pressure gauge and safety vahx. It enables canning to be 
carried out very rapidly, and is the only sure method of canning 
meat, fish, and such vegetables as peas ami beans, but is not 
essential for fruit or tomatoes. 

Full particulars of large commercial or pressure canning 
outfits may be obtained through tlie trade journals. 
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Preservation op food by sterilization. 

It is a well-kuowu fact that food decay is caused by 
present in the aix. These germs are of three classes, two of which, 
yeasts and moulds, attack both fruit and vegetables, and a third, 
bacteria, attacks vegetables only. 

The destruction of these organisms by heat is known as 
“ sterilization.’’ If this is properly carried out and reinfection is 
prevented, food is preserved for an indefinite period. 

A temperature of 150'’ F. to 190'’ F. is sufficient to kill yeasts 
and moulds, but bacteria are not destroyed except at a temperature 
of 212'’ F. (boiling point). In each case the temperature must be 
maintained for the proper length of time. 

Equipment required for canning (Plate VII). 

Successful canning can only be accomplished if all the 
equipment is ready to hand before starting. The following are 
essential : — 

1. Skrilizer. This may consist of any large pan or, better 

still, a specially made canner, 

2. Cans ayid lids. The cans are made of tin in nominal 

1, 2, 3 and 7db. sizes. A reputed 2-lb. can will hold 
2 Ib. of pulp or jam, but only 1 J lb. of fruit in water ; 
the other sizes are in proportion. Each lid shduld 
have a sum 11 vent-hole, and cans with wide mouths aj-:e 
the most suitable. 

3. Solder, This is used for soldering on the lid and sealing^' 

the vent-hole. 

4. Flux a'nd S7)iall brush. Flux or soldering fluid is used for 

cleansing the tin to ensure that the solder adheres. . 

■ 

5. Soldering irons. These have copper ends and must bf 

kept smooth and bright. 

6. File and Emery paper. Necessary to clean the irons* 

7. Clean cloths. For wiping the cans, etc. 

8. Boiling water. In plentiful supply/^ 
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Preparation of fruit and vegetables. 

^ trading. Vegetables and fruit must be graded carefully 
according to colour, size and ripeness. This ensures the best 
''pack’" and uniformity of flavour and texture to the canned 
product : these points are very important and should always be 
kept in mind. 

Blanching. Prior to canning it is very necessary for all vege- 
tables and many kinds of fruits to be ‘"blanched.” Thorough 
cleansing and the removal of acid and acrid flavours are thereby 
ensured, and the colouring matter sets ; the bulk of green vegetables 
is also reduced, and the splitting and cracking of cherries, damsons 
and plums are prevented. Peaches and pears are rendered more 
transparent and given a better texture and more mellow flavour. 
Soft fruits do not require "" blanching.” 

The operation consists of plunging the vegetables or fruit into 
boiling Water for a time, which may vary from 1 to 15 minutes 
according to the state of maturity and the kind of fruit and vege- 
tables used.* After the necessary time lias elapsed, the fruit or 
vegetables should be removed from the boiling water and plunged 
immediately into cold water two or three times, but they should 
not be left in the cold water to soak. The plunging into cold water 


sets the colouring matter, and is termed "" cold-dipping. ’ ’ Vegetables 
are made more crisp if salt is added to the cold water. 

Vegetables 

t/ 

Time of blanching 

-JUF 

• I 

Peas and beans ... ... ... ... ' 

1 

2-.^ rMinntes. 

Carrots (according to size and age) ... 

5-15 ,, 

r * 

C .'ery (according to thickness) ... , 

3-5 .. * 

Beets 

o-lO 


Toraatoea .. ... : 5-10 ,, to loosen the skin. 


A "vrire basket or piece of cheeso cloth is useful for this purpose. 
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FlLLIN<i AND SOLDERING THE CANS. 

Fackiyig the cxms. Waslithe cai)si]i boiling water immcdiri'cly 
before filling. Take one can at a time and pack with fruit of vege- 
tables to within 4 in. of tlie top, but without crushing. To ensure 
a good “ pack the cans should be yoeiglted, particularly if the 
product is for market purposes. Cans after being packed should 
be dealt with a.s quickly as possible and not allowed to stand about, 


open. 

Adding water, syrup or brine. Inuuediately after packing 
sufficient liquid must be added to cover tlie produce. Fruit may be 
canned in cither water or syrup, but the latter is to be preferred as it 
imparts a better llavour to the canned product. For vegetables 
brine should be used. The syrup, brine or water used for filling 
the cans should be boiling 83 for strengths). Next place 

the lid on the can and wipe dry with a clean cloth. 

Soldering on the lid or capping. Apply a little flux with a small 
soft brush around the groove of the cap, taking care that none enters 

the can. With the hot iron, well 
tinned, in the right liand and the 
solder in the left hand, melt two or 
three drops of solder round the cap 
in tlie groove (Fig. 2). Steady 
the cap with the stick of solder, 
but do not cover the vent|diol(\ 
Then draw the melted solder rt|ind 
the cap in an even, smooth sti^"’ ‘ 
with the liot iroji. 

Sea I ing the ven t- h 0 le. or t ip p i nn. 



Fig. Soldering a can, showing 
correct position of hands, the 
soldering iron held in the 
right hand and stick of solder 
in tha left. A sraall portion 
of solder has ))een dropped 
on the rim of the cap, and 
is being drawn round by the 


If boiling water lias been used in 
filling the cans, theix tipping'^ may 
1)0 done immediately after tli^Jid 
is soldered on, nh enougit air n'li 
have been exhausted or did ven <>ut 


hot soldering iron. The stick tlirOUgll tllC Ventdiole. To tip 

of solder, meanwhile, holds ^ 

tha cap in position. a Oail, place the point of tilt" 


hot iron over the veiit-liole and toucli the iron slightly witli tin" 
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stick. A bead of solder will then drop on to the vent-hole 
make a neat tip. The description of the contcn.ts must then 
be marked on the can with an oil crayoja. 


Exhaustion. 


The operation of “ exhaustion ” or driving out the air from the 
cans before “ tipping ” is very important. By u.sing boiling liquid 
to fill the cans, and '' capping 
them immediately, the ceiitre of each 
can. will register from 170® to 190®E., 
and sulTicicut exhaustion then takes 
place. No can should be tipped 
below a temperature of 170®E. 

When “ tipping is not done 
immediately after “capping"’ and 
the interior temperature of the caia 
has fallen below ] 70® F. the air 
should be exhausted by placing the 
cans, with the vent-holes open, in 
the canner for 5 to 1.5 minutes 



until the temperature is brought up 
again to 170®-190® F. The cans 
are then removed from the canner 
and immediately dried and tipped. 
Gn at care must be taken if this 
is adopted, for by over- 
exhaustion the cans collapse (Fig. 3 C) 
on cooling and the consents, 
although properly sterili 2 ed, become 
musjiy. 


FIG. 3. Comparison of perfect and im- 
perfect can.s. A, perfect can ; 
El, bidjied can, showing how 
the top and the bottom of the 
can has bulged owing to fo- 
mentation caused by insoffi- 
ciont sterilization ; B2, >)iii‘Bt 
can, caused by insufficient 
sterilization and weak joints 
in the can— although bursts 
from the latter cause very 
seldom occur : C, collapsed 
can, due to insufficient tilling 
and over-exhaustion. 


Sterilization, This is the term applied to the process of heatin.g 
the cans to ensure the destruction of the organisms responsible for 
decay. The time allowed for sterilizing must be reckoned from the 
moment the water hoils ajier the cans have been lowered into the 
canner. For sterilizing in steam, a thermometer is absolutely 
essential. 


6 
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Time tahle. 


Products to be canned 

Preparation 


/ 

' 

Time of sterilizing 

Soft fruit. Gooseberries, Currants, Graded 

Strawberries, Raspberries, Lofran- 
berries. 



15-20 mins, at 212° F. (accord- 
ing to ripeness). 

Stone fruit. Cherries, Plums, 
sons, Apricots and Peaches, 

, Dam- Blanched 
dipped. 

and 

cold 

15-20 rains, at 212° F. (accord- 
ing to ripeness). 

Hard fruit. Apples and Pears 

Peeled, cored 
blanched and 
dipped. 

and 

cold 

20-30 mins, at 212° F. (accord- 
ing to ripeness). 

Tomatoes 

... Scalded and peeled ... 

20-30 mins, at 212° F. 

Vegetables 

... Blanched 
<iipped. 

and 

cold 

2 hours. Green yege tables 

to be redone after 48 
hours. 


Note. — V ery ripe fruit always requires more sterilizing than unripe fruit. 

Cooling the cans. .\Jl tinned products must be cooled as quickly 
as possible to check subsequent cooking, which Would otherwise 
continue for some time, and so spoil the colour and reduce the fruit 
to pulp. To cool the cans plunge them into a bath of cold water, 
or, if large numbers are being dealt with, spray them with a hose 
pipe. The cans must not on any^ account be piled up one on top 
of the other until thoroughly cold. Before storing, the cans should 
be first dried to prevent rusting, and then Lacquered and labelled. 

Tinning or preparation of irons for soldering. 

See that the irons are bright and smooth, and heat thorougillv 
in a clear fire or over the gas. Place some soldering fluid (flux) iin. 
stone jar for cleaning the irons, and also a small quantity in a cleaji 
glass jar for brushing the tins. Dip the irons into the jar of fiiix 
and rub the ends with the stick of solder, then immediately dip 
again into the flux and the solder will be found to run evenly ^er 
the iron. Thi^ “tinning ’’ is most important, for if the irons aAO 
not kept clean and well tinned, the soldering of the cans cannot be 
carried out successfully. So long as the irons are not made red hoi 
they will remain “ tinned ” and need only be dipped into the flux 
before using. When once the operator becomes accustomed to 
the handling of the tools, the soldering may be done very quickly 
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.f; perfectly. A pound of solder will seal a gross of cans, and an 
etf;cient operator can do sixty cans an Lour. 

Brine and syrup. 

Brine or syrup is naade by boiling the correct amounts of salt 
or sugar in water for ten minutes. All impurities are then skimmed 
of! the top. 

For brine, one tablespoonful of salt is required for each quart 
of water. 

The strength of- syrup will vary according to the class of fruit 
to be canned. 

1. Soft Fruit, Plums and Cherries . . Thin 2| lb. sugar to each 

gab of water. 

2. Pears . . . . _ Medium 4^ lb. sugar to each 

gal of water. 

3. Peaches and Apricots , . Heavy 6^ to 8 ib. sugar to 

each gal. of water. 

Strawberries and raspberries should be canned in svrup made 
from the juice of the berries, in which case no water or syrup is 
used. 

Causes of failure in canning. 

1. The use oj unfit material. Fruit and vegetables for canning 
miisj be perfectly fresh and in good condition, and must be canned 
as soon as possible after gathering. Failures known as Flat Sours ’’ 
are caused by using material which has fermented or heated through 
standing for some time. Fruit gathered wet and kept together in 
too large quantities, or peas remaining in closed baskets or bags 
arc very liable to be spoiled in this maimer. The contents of the 
cany are sour, although there is nothing to indicate this condition 
unci) they are opened. 

2. InsufiicieMt sterilization. Swollen or bulged cans (Fig. 3 B) 
are usually caused by the produce fermenting through insufficient 
sterilization. The ends of the cans become distended with the gaa 
which is generated. The contents are unfit for consumption and 
have an oEensive odour. 
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3. Careless sealing. This causes cans to leak and resuli^^t 
the contents going bad. Great care must be taken to detect 
leaks before storing, and if found they must be repaired at once. 
Cans should be tested after soldering by lowering each one into a 
bath of hot water. If a leak is present bubbles will rise to the 
surface of the water. 

4. Overpacking or sealing when too cold. This also causes 
bulged cans. If due to overpacking, the cans can be made to 
resume their normal shape on cooling by pressing in the ends. The 
contents of the bulged cans due to these causes are quite 
wholesome. 

5. Shrinkage of produce in the cans during sterilization. This 
may be caused by — 

1. Improper blanching and cold dipping. 

2. Loose packing through careless grading, 

3. Sterilizing too long. 

6. Cloudy peas are caused by — ■ 

1. Using peas with cracked skins. 

2. Blanching too long. 

3. Using hard water. 

7. Discoloration oj fruit is due to — 

1. Careless blanching. 

2. Continued cooking due to piling the cans on top of 

others before they are cool. 

3. Using ovei-iipG fruit. 

• Note. — Rhubarb should never be canned unless a very heavy 
syrup is used. Otherwise the lacquet of the cans will not withstand 
the excessive acidity of the rhubarb and the inside of the tins will 
rust. The contents of cans in this condition are unfit \ ior 
consumption. . 



A SUSPECTED CASE OF POISONIIfG FROM LINSEED CAKE. 


The occurrence of a considerable proportion of cyauogenetic 
glucoside in linseed cake is well known, and is of considerable 
interest in view of the fact that this cake is generally considered 
to be one of the safest cattle foods. Ingle ^ refers to this subject 
as follows : — “ A point of some interest is the almost universal 
occurrence of a cyanogenetic glucoside. Liuamarin, identical with 
phaseolunatin, in 1 in. seed cake. Fortunately the hydrolysing 
enzyme, capable of liberating hydrocyanic acid from this substance, 
which is present in the seed, is destroyed by the high temperature 
employed during the extraction of the oil, so that the cake is rarely, 
if ever, poisonous from this cause.” 

The probability that the feeding of linseed cake may occa- 
sionally become dangerous has been the subject of several investi- 
gations. G. D. Lander^ carried out feeding tests on sheep with a 
linseed cake containing 0’025 per cent. IIC2s, giving a ration of 
from 1 to 5 lb. of moist cake per diem, and obtained no definite 
result. The same observer also fed rations containing IICN m the 
form of potassium cyanide and only obtained definite results when 
30 grains of HCN were administered. He concludes that linseed 
cake, such as is usually employed, is harmless. 

Collins^ studied the rate of evolution of hydrocyanic acid 
from linseed cake under digestive conditions, and found that the 
amount of HCN produced depended upon the amount of enzyme 

^ “ Text Book of Agricultural Chemistry, Chapter Xi\ , p. 2S2. 

2 Lander, G. P. Jour. Bd. Agri„ XVII (lUll), 11, pp- 904-907. 

ColUns, S. H. Proc. Univ. Durham Phil Soc., IV (1911-1912), 3, pp. 99-106. 

( 80 ) 
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present, and the temperature and the degree of acidity of the liquid, 
and concluded that, in normal health, the acidity of the stomach 
is too high for the production of HCN from linseed cake, but abnor- 
mal conditions may cause its production. 

Auld^ found that the majority of linseed cakes examined by 
him produced prussic acid on maceration with water, the amount 
varying from 0'001-0’052 per cent. In only a few cases was no 
prussic acid found owing to the enzyme having been destroyed. 
The total HCN content of the cakes examined varied from 0’023 per 
cent, to 0*056 per cent., the average being 0'036 per cent. He found 
that the formation of HCN at blood heat was exceedingly rapid — 
half the available HCN being often liberated in fifteen minutes — 
the maximum being attained in six hours.. The hydrolysing 
enzyme is, however, easily destroyed by mixing the ground cake 
with boiling water, and the gruel, when properly prepared, is 
practically harmless. 

In view of the generally expressed opinion that linseed cake as 
usually employed does not give rise to deleterious effects, it is 
worthwhile drawing attention to a suspected case of poisoning 
which has recently passed through my hands. Several cases of 
suspected poisoning of horses having occurred at the Saharanpur 
Remount Depot, samples of the materials formiirg the ration were 
submitted for examination. Of these, suspicion attached to the 
linseed cake which was found to contain 0'023 per cent. HCN 
and a recommendation was made that the use of this foodstuff 
should cease. This was done and a report was subsequently 
received stating that no further cases of poisoning had occurred, 
and it would therefore seem very probable that this cake was the 
cause of the trouble. 

The linseed cake in question had everj^ appearance of bemg 
the local production of the country oil mill in which the temper - 
ature of extraction is comparatively low and con. sequent! y the 
hydrolysing enzyme was not destroyed, thus leading to the libem* 
tion of an excessive amount of HCN during digestion. In vi(‘\v 


^ Aukl* S. T. ir. Jour. tSouiheast Agri. Col. Wye^ lUl f, nu. 20, pp. 280-326. 
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of those facts, it would therefore be advisable, when using country 
cake, to take such measures as will lead to the destruction of the 
enzyme before feeding to cattle. [W. H. IIarkison.] 

INDIAN SUGAR COMMITTEE. 

The Government of India, in the Revenue and Agriculture 
Department, issued the following Resolution on the 2nd October, 
1919 

'' Among the many questions which have been brought into 
prominence by the war, that of the possibility of organizing and 
developing the sugar industry in India stanxls high in importance. 
It is not a new question. It has been considered by the Board of 
Agriculture in India from time to time, and formed one of the main 
subjects of discussion at its last meeting at Poona in December 1917, 
when the necessity for a bureau of information on the industry was 
emphasized. A beginning in this direction has already been made ; 
and Mr. Wynne Sayer of the Indian Agricultural Service was in 
February last placed on special duty to undertake the collection 
and co-ordination of all available information regarding the 
industry. But this is only a beginning and the Government of 
India realize that much remains to be done if any material ex- 
pansion of the industry is to be looked for. 

2. Regarding the desirability of such expansion there can 
be no doubt. The food value of sugar is high : the annual con- 
sumption has been increasing steadily for many years, and in India 
no less than elsewhere. Sugarcann is indigenous in India which 
until very recent years stood first of all countries in the world in its 
area under cane an.d its estimated yield of cane-sugar, aird even no>v 
ranks second only to Cuba. Yet it is rotorioiis that? the yield both 
of cane and raw sugar per acre and tlie percentage of available sugar 
extracted from the canc are undesirably low. While, therefore, 
India should be in a position, as she was in the past, to produce a 
surplus of sugar for export;, she has in fact had to supplement her 
own supplies by imports the tendency of which steadily to increase 
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has only been checked by war conditions. The same conditions 
have also served to emphasize the disadvantages involved in relying 
upon external sources of supply. The world prices of sugar have 
risen enormously, with the result that, while imports between 
1913-14 and 1917-18 fell in quantity from 900,000 to 500,000 tons 
approximately, they rose slightly in value from 14*96 to 15*32 crores. 
The beet -sugar industry has been disorganized over extensive areas 
in Europe and, if India cannot now look to herself to supply her 
owm wants, she is faced with the alternative of either reducing 
her consumption of sugar, or paying increased amounts to 
obtain it. 

“3. But if the desirability of extending the sugar industry 
in this country is obvious, the difficulties involved are hardly less 
so. Apart from the difficulties attending the cultivation and 
manufacture of cane-sugar in all countries, the Indian industry is 
confronted with problems which are either peculiar to India or exist 
there in a special degree. The systems of land tenure exhibit great 
variety and are complicated by the customary laws of inheritance 
and joint ownership. Agai]-*., the bulk of the sugar produced in 
India is consumed in its crude state asgur or jaggery ; ajid this fact 
has an essential bearing on the prospects of a successful venture 
for the prcduction of factory sugar in any jmrticular locality. There 
are indications that the incentive of present prices of sugar is attract- 
ing considerable attend ion to Iirdia as a further source of supply; 
and that the necessary capital arrd business enterprise would be forth- 
comiirg if the whole questioir both in its agricultural and manufac- 
turing aspects were thoroughly investigated, and tire coiulit ioiij^ 
essential to the establishment of an orgairizcd industry autljori- 
tatively defined. The Government of India are, tliereforc, of opinion 
that the time is opportune for the appointnwid of a represen.fativc 
Committee to investigate the problem in all its bearings and to 
advise whether a definite and co-ordinated line of policy can be 
laid down for the promoticn of further development. They have 
accordingly, with the approval of His I\Iajesty^s Secretary of Sin to, 
decided to appoint a Committee for this purpose durii^g the conur.g 
cold Weather, under the presidency of Mr. J. IVIackeima, 0.1 
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I.C.S., Agricultural Adviser to the Goverumout of India , and with the 
following terms of refereime : — 

1 . to examine the various siigarcajie growing tracts of India 

with a view to determining the nature of the exijansion 

possible in such tracts either hj the development of 
a factory industry or by improvements in. tlie existine 
indigenous methods ; 

2. to examine the possibility of consolidating the arca.s under 

cane and of the extent to which this is limited by the 
existing systems of land tenure ■ 

3. to report on the work already done by the Sugar Expert 

with regard to the brcedii'gand selection of improved 
varieties of cane, and to make suggestions as to the 
extent and direction m which this woiE can be further 
expanded ; 

4. to examine the present methods of co-ordinating work 

on sugarcane adopted by the Agricultural Depart- 
ments working in the various provin.ces and tlie 
efficiency of agricultural jmict ice in vogue in India or 
recommended by tlie Agticultural Department ; 

5. to examine the existing sugar factory imlnstry in India 

and to advise in what localities and under what con- 
ditions a factory industry can be successfully ostab- 
lished ; 

6. to exaiuhie the ecouomic ai'.d labour condirkuis uow 

prevalent ii\ the various districts where ex2^aj.‘.si(;n of 
tlie sugar hidustry is likely ami tlie question of 
improving railway facilities and other means of 
transport which may lie I’cquired with a view to 
fuithering the spread of the industry ; 

7. to investigate the work that is being done* in the intro- 

duction of improved small power jdauts and small 
power factories ; 

8. to review the position of India with regard to the world’s 

sugar supply and to formulate recommendations for 
the improvement of that position ; 



So AGRICULTURAL JOURNAL OR INDIA [X^V, 1 , 

9. to investigate the conditions under which refined and raw 

sugar and molasses are imported into India ; 

10. to examine the effects of coiit rolling such imports by a 

duty, and, where necessary, grading this duty so as 
to give preference to sugar grown in British depen> 
dencies ; and 

11. to examine the present conditions governing the manu- 

facture of rum under license from Government and the 
question of distributing such Government contracts. 
The Committee is expected to assemble on October 26th. It 
will tour to such extent as may be necessary for the local examin- 
ation of existu^g conditions, and it will examine witnesses with a 
view to the thorough consideration of all shades of informed opinion. 
The Gc;vernmeui of India trust that Local Governments and Ad- 
ministrations and their officers will afford the Committee all facilities 
for the furtherance of its investigations, and will comply with any 
requests for information or advice which it may address to them. 

“ 4. The Governmeiit of India are not yet in a position to 
announce the names of all those who will serve as members of the 
Committee ; but its compositicn and personuel, in so far as these 
have already been decided, will be as follows : — 

1. ]Mr. J. IMackenna, C.LE., I. C.S., Agricultural Adviser to 

the Government of India, President. 

2. A member of the Indian Civil Service as Vice-President 

(to be nomir.ated later), 

3. The Hon’ble Mr. Lalubliai Samaldas, C.I.E., Bombay. 

4. Sir Frank Carter, Kt., C.LE., C.B.E., of Messrs. Turner, 

Morrison and Company, Calcutta. 

5. Sirdar Jogendra Singh, Punjab. 

6. Mr. J. AV. Macdonald, of Messrs. Jlenry Tate and Sons, 

Ltd,, Sugar Befin.ers. 

7. ) Two other experts to be obtained from England (will he 

8. J announced later). 

9. Mr. Wynne Saver of the Indian Agricultural Service. 

In addition to the above the Committee will co-opt Mr. A. B. 
Shakespear, C.LE., of Messrs. Begg Sutherland ajiid Company j 
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Cawnpore, as a member for the period of its tour in the United Prov- 
inces, and it is proposed similarly to co-opt a represejitative of the 
industry in Southern India. Mr. A. E. Gilliat, will act as 

Secreta ry t o th e Commit t ee . ” 

Since the issue of tliis resolution the Govermueiit of India have 
appointed Mr. P. Noyce, I.C.S., as Vice-President, and Mr. B. J. 
Padshah, M.A., of Messrs. Tata, Sons and Company , as a member of 
the Committee in place of the Hom’ble Mr. Lalubhai Sanialdas who 
was unable to accept the invitation, and have obtained the seri’ices 
of Mr. W. Craib, a planter with exjicrience ol JJemerara and Cuba, 
as a member of it. 

The Committee toured from the 26tli October to the end of 
December, 1919, in the United Provinces, Bihar, the North-West 
Frontier Province and the Punjab. 

From January to April 1920, the Committee will tour in Assam, 
Bengal, Burma, Madras, Deccan Hyderabad, ard Bombay. The 
Central Provinces and Gwalior will also be visited, but this mav not 
be done till after the 1920 monsoon arrives, 

* 

COLLOIDS AND CHEMICAL INDUSTRY/^ 

Anyone familiar, even in the least degree, with the general 
nature of chemical industry, ar.d the applications of chemioal 
science to other sciences, caioiot but be impressed v ith the importance 
whicli colloid chemistry has attained within, recent years in these 
two directions. In order that the significai'.ce of this branch 
of chemistry, hitherto very largely neglected, particularly in its 
scientific aspect, may be more fully appreciated and recognized, 
a committee of the British Association was formed in 1917 to con* 
sider the problem. 

Last year {Katare, March 28, 1918) attention was dhected to 
the publication of the lirst report of this committee. Thd object 


* Second Report of the British Association Committee on Colloid Chemistry and its 
general and Industrial Applications (1018), (Bublished for the Department of Scientific and 
industrial Research by H. M. Stationery Uflice, 15)10.) Price U, Od. net. 
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which the committee has in view is to prepare in the form of sec- 
tioiial report.s a summary of information respecting the present 
position of colloid chemistry and its various applications to other 
sciences, and especially to chemical industry. ’ Each section i^: 
VTitten by an authority on the subject treated. The first report 
dealt with the followir.g teciniical subjects Taiming, dyeing, 
fermentation industries, rubber, starch, gums, albumin, gelatm, 
gluten, cements, nitro-cellulose explosives, and celluloid. 

The committee has now issued its second report, which appears 
under the CBgis of the Department of Scientific and Industrial 
Kesearch. It may be obtained from H. M. Stationery Office or 
through any bookseller. The general arrangement adopted in the 
first report is adhered to in the present one. This consists of 

(1) classification according to the scientific colloid subject, and 

(2) classification accordin.g to the industrial process and general 
application of colloid science to other sciences. Uirder the first head 
the subjects treated are : — (i) Peptization and precipitation (W. D. 
Bancroft) ; (ii) emulsioms (E. Hatschek) ; (iii) the Liesegang pheiio- 
menon (E. Hatschek) ; and (iv) electrical endosmose (T. R. Briggs). 
Under the second liead are (i) Technical applications of electrical 
endosmose (T. R. Briggs) ; (ii) colloid chemistry in the textile 
industries (W. Harrison) ; (iii) colloids in agriculture (E. J. Russell) ; 
(iv) sewage purification (E. Ardern) ; (v) dairy chemist ly 
(W. Clayton) ; (vi) colloid chemistry in physiology (W. M. Bayliss); 
and (vii) administration of colloids in disease (A. B. Searle). 

It is only right to point out that the compilation of these 
aection-S represents a gratuitous contribution on the part of the 
compilers for the general benefit of all who may be engaged in pure 
or applied science or in industrial operations in which colloids play 
a part. 

It is obtioiis, from the mere eniuneratioii of the subject- 
headings, that a very valuable amoun.t of material has been collected 
which, it is hoped, will serve the purpose of emphasizing the 
fundamental importance of colloid chemistry for operatiors 
and processes which, at first sight, might appear to be wholly 
distinct. 
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A number of sections remain to be dealt with, and it is hoped 
that these will be included in the third report whiclr is now in pre- 
paration. [W. C. McC. Lewis in Nature, dated 7th August, 1919.] 

* 

REMOVAL OF RESIDUAL FIBRES FROM COTTON-SEED 
AND THEIR USES. 

Mr. Ed. C. de Seoundo, in the course of a lecture delivered 
at the British Scientific Products Exhibition on Jiilv 23rd, 
1919, said 

After the fibres of spiiu\able length ha\T. been, removed from 
the seed-cotton by the action of the and a furtl^er quantity 
recovered by saw-lintin.g devices, it is found that upon aliout 
95 per cent, of the cotton-seed produced, an appreciable quantity 
of cotton fibre stih remains adlierent to the seed. Tliese short 
fibres have long been known to be suitable for manv industrial 
purposes if only they could be recovered in. a sufficiently dean con- 
dition at a sufficiently low cost. The difficulties hi the way of 
accomplishing this mechanically on a commercial sciale appeared to 
be insuperable for a number of years, and it is stated tliat hundreds 
of thousands of pomids were spent in fruitless attempts on both 
sides of the Atlantic. Such fibres were looked upon as a waste 
product until about seven years ago, when I was fortunate enough 
; to work out a machine which successfully separated them cut 
from the decorticated hulls of the cotton-seed produced under the 
American system of majuifactiiring cotton-seed oil. These inachhics 
have been at work in the United States commercially since the 
autumn of 1913, and a good many thousand tons of such fibre in 
the ferm of explosives were used by the Allies during the war. 
About five years ago I was led to attempt the solution of a somewhat 
similar problem mvolved m remo\ffiig these residual* fibres direct 
from the cotton-seed, and the machine which I shall have the 
pleasure of showing you in action at the conclusion of this lectui-e 
IS the result of these efforts. This machine removes from the 
woolly varieties of cotton -seed such of the residual fibres as are not 
recoverable efficiently or economically by saw-linting or other 
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existing devices, and delivers tliem in a form so free from tlie diu: 
and debris always present in the cottoii-sccd of commerce, that th- 
highest grades of paper, artificial silk, vulcanized fibre and other 
commodities can be manufactured from the product of this maebiue 
which is teiined “ seeddint ” to distinguish it from the '' hull-fibre ' 
recovered b^ the other machine to which I referred above. Upwards 
of 10,000 tons of the residual fibres obtamed by my machines in tlie 
United States from the hulls of cotton-seed have now been used in 
Great Brit am, in France, and in the United States, for the manu- 
facture of high-grade papers, of explosives, and of vulcanized fibre. 
" Seed-lint is, of course, identical in its characteristics with 
“ hull -fibre ’’ but is superior in quality, behig exactly the same 
material but removed from the seed hejore decortication. “ Sced- 
Imt has been exhaustively investigated by the well-lmown firm 
of Cross and Be van., Analytical Chemists, of London, who pro- 
no an.ee it to be a ]^,ew and superior product which, as regards 
chemical composition, approximates . to that of raw long cotton. 
Messrs. Cross and Bevait also draw attention to the fact that '' seed- 
lint fu)' ^ the most exacting requirements for the production of 
cellulose . cetate. Courtaulds, Limited, the well-known makers 
of artificial silk, have tested seed-lmt for their special purposes, and 
have found it entirely suitable. Last year the Ministry of Munitions 
of War investigated the properties of seed-lint, and reported that 
they found it suitable for the manufacture of nitro-cellulose 
powders. 

Apart from the industrial value of these residual cetton fibres 
the removal thereof from the seed concomitantly results in a con- 
siderable improvement in the seed for the purposes of the production 
of oil and feeding-cake and in a corresponding increase in the market 
value of the seed, a fact that has recently .been coirfirmed by tlie 
investigations^of the engineer and manager of an important seed- 
crushing mil] in England. His figures show that, on the lam oj 
pre-war trading conditions, the seed-crusher should realize an added 
advantage of as much as £2 IO 5 . per ton by treating certain varieties 
of cotton-seed in this machine prior to crushing, as compared with 
the results obtained in his ordinary practice. Upon the basis of 
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prices ruling to-day, the advan.tage ’would be much greater. This 
gentleman further points out that even ij the value of the residual 
fibres obtained be entirely neglected, there still remains substantial 
additional profit to the seed crusher. To go ii>to technical details 
concerning this nmchine would take us too far afield, and I must 
confine myself to such aspects of the subject as are likely to interest 
you from a general point of view. [Journal of the Royal Society 
of Arts, Vol. LXVII, No. 3480, August 1, 1919.] 

* 

^ * 

MANIPULATION OF SHORT-FIBRED COTTON. 

An interesting lecture on the above subject illustrated by 
diagrams and photographs of lay-outs and machinery, samples 
of priced Indian and Chinese cottons, various soft wastes and 
yarns, also blankets, tow'ellings, and glass ciotlis chiefly made in 
Germany prior to the war an.d in the Ui.uted States of America was 
given at '' The Textile Institute,” IManchestei, on Friday, March 
28th, 1919. The lecturer was l\Ir. L. A. Porritt, of Messrs. William 
Ta tha m, Lt d . , Hoehda 1 e . 

Mr. Porritt explained that by “ short fibre ” he meant the 
shorter grades of Indian, Chinese, and Asiatic cotton witli a staple 
of I inch and under. Short staple cotton is only suitable as a weft 
iyarn, and the main object bebi.gto produce a full and round thread 
^he “ condenser ” system is the one universally adopted. Plant 
Suitable for treating 25,000 Ib. per week would be a hopper bale 
lopener, delivering by lattice to a hopper feeder coupled to a por- 
cupine opener, this to feed into a Crighton opener or not according 
to the amount of dirt, then through dust trunks to exliaust opener 
[With beater and cage^ into a hopper feeder, delivering to smgle 
Buckley opener combined with single beater scutc^ter and lap 
faaachine. The loss between the bale and lapis about 7|per cent. 
|o 15 per cent. The laps are double on 2 finisher scutcher lap 
^chines. The delivery would be in laps for carding engmes 
48 inches to 50 inches wide, and by lattice delivery if for 60 inches 
70 inches wide, or if the cotton requires dyeing. On the 
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Continent the general custom is to use the wider widths. Carding 
is operated on the two card system, known as breaking and fin- 
ishing. The carding er.gine is of the usual roller and clearer typo 
w’hich in order to get a woolly or oozy effect is, the most suitable. 
The rollers are frequently 7 inches in diameter and the clearers 2-J 
inches. The speed of the cylinders is 140 revolutions per minute, 
and so to prevent escape of dust and fly the cover over the 
Fancy receives special attention. A small clearer is placed 
between the cylinder and the doffer to prevent loss of fibre due to 
the quick speed of the cylinder. The uudergrids are very stiff 
and can be accurately set. The finishing carding engine k 
similar, but has a leather type condenser. The set of engines iu 
the mill described were 71 inches wide with 140 threads with four 
bobbins of 35 threads and 2 waste. 

Very short stapled cotton could only be prepared for 4's 
to 8’s counts by the “ tape ’’ condenser. The bobbins are taken 
to the “ condenser ” mule. In this type of mule the creels for 
roving bobbins arc replaced by horizontal surface drums about 9 
inches diameter, which unwind the condenser bobbins. There 
are twm lines of bottom fluted rollers 1 inch diameter and one top 
leather covered roller 1 inch diameter. The draft is between the 
spindle and the roller and is about 2 to 1 for clean material and 
less for lower quality. The '' condenser '' mules for counts 4'? 
and above are fitted with a treble spiiulle speed to give increased 
production and superior quality. The first speed is 1,800 revolu- 
tions for 18 inches of draw, then 2,700 revolutions until the car- 
riage is nearly at full stretch, and then 5,000 for twisting up. 
There is a motion to deliver | inch to 1 inch of yarn before the 
carriage starts from the beam, in order to prevent the yarn beir.g 
overstretched. When spindles 5 to 6 carriage makes about 4| 
drawls per mftuite, for 7*s to 8’s under 4 dmws. Production of 
5's equals 4|lb.; 6’s 3|lb.; 7’s3lb.; and 8’s 2j Ib. 

It is understood that the firm with which the lecturer is connec- 
ted make a patent ring spinnmg frame for short cotton and wasle. 
It is recommended where the material is comparatively clean. The 
threads pass from the condenser bobbin through a pair of delivery 
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rollers, 1 J inch, fluted bottom and 2| inchestop pkin, on through a 
twisting tube to the drawing 1-J inch front fluted and 1 ‘5 inch back 
pressure covered with leather and lever weighted and on to the 
ling and bobbin. Draft between delivery and drawing rollers from 
1 J to 2. Drawing is assisted by twisting tube which imparts a false 
t’wist to the roving. Production on lO’s counts about 3 lb, per 
spindle. [The Indian Trade Journal^ dated 7th November, 191 9.] 

* 

sf: ip 

AGRICULTURAL EDUCATION IN THE CENTRAL PROVINCES. 


The following is taken from a notice in The Agricultural 
md Co-operative Gazette,” Nagpur, June 1919, by Mr. J. H. Pitch ie, 
Deputy Director of Agriculture, Northern Circle, Cen.tral 
provinces : — ■ 


It is notified for general information that an Agricultural 
pchool for the sons of malguzars and well-to-do tenants will be 
bpened on the Powarkheda Farm near Hoskingabad on the 1st 
tlune, 1919. The course, the syllabus of which is given below, will 
be for two years and will be half practical an.d half theoretical. 
Poys must first have passed the Upper Prinrary Class before 
[oining. 

Buildings have been constructed and a hostel for 32 boys will 
iCGommodate the students. On the farm there is a Sarai, ai^.d 
Withers of boys can put up there if they Avish to see what their sons 
,re doing. The department will probahly manage to hold demon- 
rations to popularize the principal improvements if a sufficient 
umber of parents assemble at the same time. It is proposed to 
lUow 25 boys to enter the first year, and, as far as possible, this 
.umber will be allotted^ eq^ually amongst the fi^'e districts of the 
erbudda Division. 

No fees are being charged except a hostel fee of Rs. 2-8 a month 
cover incidental expenses, e.g., servants, lighting, etc. The 
oys can make their own arrangements for cooking, but it would 
Irobably be preferable if they were to form a mess and-have a cook 
lho is being provided with all the necessary utensils. 



98 agricultural journal of INDIA [XV, I. 

Two teachers from the Education Department have bee}, 
entertained after having received a training in agriculture at th(‘ 
Agricultural College in Nagpur. The Superintendent of the farm 
will also closely supervise their practical studies to ensure that the 
boys are being taught correctly. 

The syllabus of study is given below 

1. Keadiiig — From special Agricxilture Text -book being 

prepared. 

2. Writing. 

3. Arithmetic.— The best upper primary text-book to 

be used iu conjunction with the text-book used at 
the Loni Agricultural School, Bombay Presidency. 
This subject will be taught with special reference to 
agricultural subjects. 

4. Geography.— The best upper primary book to be used. 

Local geography and general physical geography. 

First Year — 

(1) Propagation of plants by means of vseeds, cuttings, 

budding and Layering. 

(2) Seed — 

{a) PLrnts and their use. 

(b) Germination and its requirements. 

(c) Germination percentage. 

{d) Importance of good seed. 

(3) Necessity of soils for pUnt life. 

(4) Formation of soil in general. 

(5) Roots — 

{a) GroAvth. 

(b) Effect of liglit. 

(c) Use to plants. 

(cZ) Kinds. 

(6) Leaves — 

(a) Different forms. 

(b) Use to plants and their work. 
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(7) Insect life— 

(а) Stages of life. 

(б) Use of colour to insects. 

(c) Their mode of feedmg. 

Classification acicording to mouth parts, 

(e) Rearing of insects to study the different stages. 

(f) Information about crop pests in general and 

methods of destruction. 

{g) Insecticides and use of sprayers. 

Second Year — 

(1) Insects of stored grain and cattle and how to destroy 

them. 

(2) Plant life continued — 

(1) Flowers — 

(a) Parts and use. 

(b) Use to plant in seed formation. 

(2) Dispersion of seed. 

(3) vStruggle for existence. 

(4) Lifc'history of some plants. 

(5) General information about fungus life and some 
common diseases with controlling measures. 

(6) Parasitic plants. 

The Nature Study will be mostly or generally practical to 
velop observation. 

5. Village life — 

(1) Simple lessons on village sanitation. 

(2) Principles of marketing. 

(3) Advantages of co-operation. 

(4) Rural credit. 

(5) Village, Taluq and District administration. 

(6) System of land revenue in force. 

(7) Malguzari rights, 

(8) Reading and understanding cf Patwari maps. 
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6. Principles of agriculture 

(1) ClassifiGation of soils. 

(2) Constituents of soils and their properties, 

(3) Physical properties of soils 

(4) Soil improvement. 

(5) Irrigation. 

(6) Manures. 

(7) Crops. 

(8) Vegetable growing. 

(9) Animal husbandry. 

(10) Milk. 

7. Practical farm work.-Each boy will be allotted % acre 
of land for growing staple crops on the group sys eni 
and a plot for vegetable and fruit growing on the 


individual system. 

8. Elementary carpentry and smithing. 

9 Pruit and flower gardening. 

10. Elementary land-surveying and crop-cuttmg expeii- 
ments. 

From the .ehove eyll.bus it rfl be eeen that a 
hensive study of agricultural practice is intended. Th^re ^vill b 
very little really scientific study, as most of the time vuH be de.ok 
to 4e study of Nature out of doors to help and develop the obser- 
vation faculties of the hoys and to stimulate their interest by ma ir,, 

rareful records of what they have seen. 

he denertmeut cannot o«c. any post to stndenta who pn 
thtongh th,! cones., as .. is ...tended that s,..h hoys shc.ld xC.n 

etarsir father’s land to improve his cultivation. 


* * 


The following account of the working of the Federal Farm 
Act ol the United States by the New York Corresponden o 
“ Economist ” will be read with interest 

The Act was passed on July 17, 1916, and provided for the 
creation of two classe.sof institutions, both designed to lend luone. 
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at low rates of interest on improved farm properties. The first 
class of institutions is known as the Federal Land Ranks, twelve of 
which were incorporated under the Act to operate in the twelve 
Federal Reserve Districts, which divide as nearly as possible into 
equal portions the whole area of the United States. These banks 
are limited to twelve in number, and their original capital was 
subscribed by purchase by the Treasury Department of the United 
States. After the organization was completed and the capital 
paid in, each bank proceeded to receive applications for farm 
loans based on 60 per cent, of the value of the land and 20 per 
cent, of the value of improvement on mortgages not exceeding 
a total of $10,000 on any one farm. When these mortgages 
had been approved by the Federal Farm Loan Board at 
Washington, the funds were advanced by the iudividual banks to 
the borrowers, and the mortgages thus secured were deposited 
as collateral for the Federal Farm Loan 4| and o per cent. 
Bonds issued by the twelve banks and sold to the public, thus 
providing new fresh funds to continue the operation indefinitely. 
Federal Farm Loan 4^ and 5 per cent. Bonds, while issued by 
each of the twelve individual banks, are jointly and se^'eraily 
guaranteed by all of the other banks. The Bonds have a 
maturity of 20 years, are optional after five years, and are deemed 
and held to be instrumentalities of the Governmeiit of the 
United States, and as such are free of all taxation except In- 
heritance Taxes. The Government does not, however, directly 
or indirectly guarantee the payment of either interest or 
principal, although tlie Federal Farm Loan Board is a bureau of 
the Treasury Department. The Supreme Court of tire United 
States, in holding that the Bonds were instrumentalities of the 
Government did not state what an instrumentality was, iror 
lias the point ever been conclusively answered by* airy court. 
When the banks were able to sell 4^ per cent. Bonds profitably 
money ws>s loaned to the farmers at per cent., but when 
the market conditions became such that it was necessary to 
mcrease the rate on the bonds to 5 per cent., then advances 
^ere made on mortgage at 6 per cent. The law provides 
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that the banks can only charge the borrowing farmer 1 per 
cent, in excess of the cost of the money to the banks, and such 
banks may continue to loan until their outstanding Bonds secured 
by mortgages are equal to 20 times their capital stock, but since 
the provisions for capital increases are relatively simple, there is 
therefore no apparent end to the operation. The same Act pro- 
vided for the creation of Joint Stock Land Banks without limit as 
to irumber, except that their scope of operation is limited to the State 
in which they are incorporated, and one contiguous State. Johit 
Stock Land Banks operate under Government charter and super- 
vision, and lend money on identically the same terms as the twelve 
Federal Land Banks, except that they can take a mortgage of any 
size that the directors and Farm Loan Board approve. In addition 
to these differences, the capital stock of the Joint Stock Land Biink 
is privately owned, and their bonded debt limited to 15 times their 
capital stock, nor do these banks jointly ai?,d severally guarantee 
each other's debts, but are responsible simply for their own outstand- 
ing Bonds. Both systems have been a tremendous success, although 
the cry of class legislation has frequently been raised and elToits 
to nullify the tax exemption becir repeatedly made. Mortgage 
loans of the Federal Farm Loan Banks amount to something 
over §160,000,000 while the Land Banks have loaned in the 
neighbourhood of §50,000,000. The former take care of the small 
borrower while the latter ordinarily get the business of the larger 
absentee landlords, who own and carry enormous properties 
in the North-West. As regards the Bonds themselves, both 
types have from the start proved extraordn>arily attractive. The 
indirect liability of the United Htates Governmer.t, the tax 
exemption, the wonderful security provided by the collateral moit* 
gages have all been factors of great appeal I, and no public 
has been made without meeting an almost immediate response, 
The financing of the Federal Farm Loan. Banks has always 
been handled by xVlexander Brown and Sous, of Baltimore, while 
the Joint Stock Land Bank Bonds have almost from the 
beginning been placed by the Equitable Trust Company of Ne^v 
York- 
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POSITION OF SEED IN COTTON. 

Me. G. L. Kottur writes ui the Poona Agricultural College 
Magazine (July 1919) ; — 

The writer was studying the causes of stunting in cotton when 
he happened to read hiatural History of Plants hy Kerner where" 
in the subject of the position, of seed is treated in a very impres- 
sive manner. Kerner says that thereare 7 kinds of cotyledonsand 
in the seventh they require to be withdraw, from the seed-coat 
during germination. In this particular case, he says, the position 
of the seed is important. He cites the instance of the big and flat 
cucurbit seeds, and points out that the most favourable condition is 
obtained when the axis of the hypocotyl and radicle lie parallel to 
the surface of the ground. He further adds that when seeds of this 
sort are sown they usually assume this position. 

Cotton, we know, withdraws its cotyledons from the seed-coat 
during germination and as such the author thought that the posi- 
tion of seed had some influence on stunting. He therefore began 
experiments on the subject, but before his observations were 
complete a paper was read by Pao Saheb IM. L. Kulkarni at the 
Fifth Indian Science Congress in which the “tip up^ position was 
described as the most advantageous in cotton. The author 
however continued his experiments and the results which he 
obtained are given here. 

One hundred seeds of the same weight were taken from a pure 
strain of cotton and sown in pots in three dillerent positions : 
(1) Apex up, (2) Apex down, (3) Apex side. All the seeds were sown 
at the same depth, viz., 1 inch, and the condition of the pots was 
kept uniform throughout. The following table shows the percent- 
age of germination : — 
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A small percentage of these seedlings brought the seed-coat 
above the surface of the ground in the first two in.stances, the high" 
est percentage being 3*3 in the case of apex down position. Thin 
shows that position has very little to do with the’ bringing ofi of the 
seed -coat. The radicle first elongates and fixes the seedling to the 
ground. The hypocotyl then grows but iii the opposite direction, 
and a pressure is thus exerted on the seed-coat. If at this stage 
the secd-coat is firmly held in its position whatever the latter may 
be, the cotyledons are easily withdrawn leaving the coat in the 
ground. But if the seed-coat is not firmly cemented to the ground 
it comes like a cap above the surface. In loose soils and in shallow 
sowings the coat is not firmly fixed and a large number of seedlings 
bring the coat on their cotyledons in the case of all positions. 

All the seedlings in the three pots were allowed to grow for 
about a fortnight and no difference in vigour was seen in favour of 
any position. The seedlings which had come up with the seed-coat, 
threw off the coat immediately and grew equally vigorous. 

Liiter on another experiment was undertaken to ascertain 
the yields. In this experiment also, the seeds of one pure strain 
of the same weight were dibbled one inch deep on an even piece 
of land in the field. 112 seeds were thus sown 24 inches by 
18 inches in each position. The following statement gives the 
result obtained: — ■ 
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The plants on the three plots were examined in the soodbi^-? 
stage and also later on, but it was not possible to detect ajiy 
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difierence in them. The following statement shows the yields 
obtained from these 
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The results of these experiments conducted with all possible 
care indicate that there is very little advantage to be gained by the 
position of seed in the case of cottoii. There is no position which 
has an appreciable influence on the germinatioji of the seed, vigour 
of seedlings or the yield of the individual jdants. 


^ * 


AGRICULTURAL PESTS AND DISEASES ACT IN COIMBATORE 
DISTRICT. 


The following note has been issued by the ^Madras Publicity 
Bureau 

A note has already bee]\ published explaining why tlie Pests 
Act has been, put into force iix the Coimbatore District. The public 
rimy be interested to hear something of the result of the application 
of the Act. The particular object aimed at Avas the eradication of 
all Cambodia cotton by the begiiuui'.g of August, so that tlie boll- 
AVorm moth, emerging fi‘om tJie diseased bolls, might d Tiring the 
next month find no fresh cottoji plants AA'lienuji to lay her eggs. As 
no bollAA’orm moth has been kuoAAUi to li\"e for luorathan 34 days, 
this Avas calculated to effect an enormous mortality in bollAA^orm 
cboles. 

The Act has been enforced AA'ith the smallest possible friction 
and so far from ryots being at all aA’crse to the idea of pulling up a 
crop still capable of bearing somethingj they have raised no 
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objections, and in places have actually welcomed the step. It is as if 
they realized that it was bad farming to leave the crop in the ground, 
for the Coimbatore Gounden is an observant individual and a 
shrewd farmer, but that without the little bit of necessary compulsion 
they could not bring themselves to do what they realised they ought 
to. There have been so iar as we can learn no proceedings taken 
under the Act and no opposition except in one tract where less than 
a hundred petitions are pending. This is a very satisfactory state 
of things and reflects great creditor, all concerned, on the officers 
who had to see the Ordinance carried out, and on the ryots who in 
many cases suffered peciiniary loss. This latter has as a matter 
of fact not been much in any case : any man who had a field of 
Cambodia cotton in bearing must have already gathered a very 
heavy and profitable crop, and could quite well a:fford to lose tlie 
few and diseased bolls still remaining on the plant. The staff, from 
all accounts, interpreted the Act leniently, an.d since the sudden 
demand for labour was impossible to meet in some tracts, a few 
days’ grace was permitted where asked for. The interpretation of 
the regulation and the explanation of its n.ecessity and its bearing 
in the future crop of cotton were the work of the Agricultural 
Department subordinates, and right \vel] they have done it. It 
seems odd to see a Brahmin assistant demonstrating to an interested 
crowd of Gouiidens, Naicks, or Gollas, the boll wo nix’s habits and 
the damage it does. 

A point the importance of which even, our up-to-date Agri- 
cultural Department failed apparently to realize, W'as the great 
benefit which comes from grazing the field before pulling it out. 
The local ryot was acute enough to sec that he saved both 'ways • 
he fed his cattle or his sheep, or at any rate got the dung from some 
one else’s animals during the process, and at the same time he 
insured a much more certain destruction to the boll worm. Any 
one who has seen a field of cotton, after a herd of ‘sheep and goats 
have finished with it, a bare ground with a few bare sticks on it, 
and u ever a sign of aboil or a leaf, and realizes what the digestive 
powers of a goat are, must realize that here we have the most 
potent instrument for boll worm destruction that could be devised. 
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WORLD’S FOOD CROP. 

The following information has been issued by the International 
Agricultural Institute at Eome The yield of wheat in Spain, 
Scotland, Italy, Canada, the United States, India, Japan, and 
Tunis is estimated at 929,525,000 c^vt. or 5'G per cent, below the 
1918 crop, and Id per cent, below the average yield of the five 
years 1913-17. The estimated production of rye for Italy, Canada, 
and the United States is given as 48,274,000 cwt. or 7'1 per cent, 
below last year’s production, but 67-3 per cent, above the average 
crop for the years 1913-17. The barley crop for Scotland, Italy, 
Canada, the United States, Japan, and Tunis is estimated at 
159,397,000 cwt. or lod per cent, below last year’s production, 
and 4-1 per cent, above the average production of the years 1913-17. 
The estimated production of oats in Scotland, Italy, Canada, the 
United States, Japan, and Tunis is 491,933,000 cwt. or 18'4 per 
cent, below the 1918 yield, and 7-2 per cent, below the average 
yield of the five years 1913-17. The maize crop in Italy, Canada, 
and the United State.s is estiimted at 1,473,592,000 cwt. or 10-2 
per cent, above the 1918 production, and 3 per cent, above the 
avei-age yield of the years 1913-17. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


We regret to record the death of Mr. D. Meadows, Civil 
Veterinary Department, Punjab, who was drowned in a Jheel 
while out for shooting. 


WOODHOUSE-SOUTHEKN MEMOIUAL FUND. 


Donations received up to the :31st August, 1919, and acknowledged 
^ in the AgricuUuml Jonrmd of India, Vol. XIV, Ft. V, October, 
1919. 

Donations received during the period from ist September to 30th 
November, 1919 

Miss B. AV right (S) . . 

Alfred Wiight, Esq. (S) 

A. C. Dobbs, Esq. 

R . 0. AVood, Ks(|. 

H. Sampson, Esq. . . • • • ■ 

L. C. Coleman, Esq. . . 

R. S. Einlow, Esq. 

D . Chalmers, Esq., I.C'.S. 

J. H. Richie, Esq. 

F. J, Flymen, Esq. (AV) 

G. P. Hector, Esq. (AV) 


Rs. 2,56-J 


( 103 ) 
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Mr. X C. B. Drake, O.B.E., I.C.S. (Bihar & Orissa), has been 
appointed Under Secretary to the Government of India, Depart- 
ment of Eevenue and Agriculture, vice Mr. P. P. M. C. Plowden, 
LC.S., whose services have been replaced at the disposal of the 
Government of the United Provmces. 

Mr. a. Howard, C.I.E., M.A., and Mrs. Gabriclle L. C. Howard, 
M.A., Imperial Economic Botanists, have been granted combined 
leave for 11 months. 

* * 

Mr. A. P. Jameson, B.Sc,, who has been appointed by the 
Secretary of State for India as Proto zoologist at Pusa, joined his 
duties on the 17th October, 1919. 

* ^ 

Mr. E. Cecil Wood, M.A., Offg. Director of Afuiculture, 
Madras, has been granted combined leave for 18 months from or 
after 15th March, 1920. 

* ^ 

Mr. E. T. T. Newland has been confirmed in his appointment 
of Government Agricultural Engineer, Madras. 

^ > 5 ? 

On return from military service, ^Ir. E. Ballard, B.A., F.E.S., 
has resumed the duties of Government Entomologist, Madras. 

Mr. A. Wilson, M.A., B.Sc., Deputy Director of Agriculture, 
Cinchona, Madras, has been granted privilege leave for six months 
with e:ffect from the date of relief. Mr. E. Collins, Superintendent 
of the Naduvattam, Cinchona Estate, will act for Mr. Wilson in 
addition to his own duties, 

^ * 

M. E. Ey. M, V. Eaghavalu Nayudu has been appointed 
to act as Deputy Director of Agriculture, Live Stock, Madras, until 
further orders. 
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Mr. E. J. Bruen has been appointed Deputy Director of 
Agriculture for Animal Breeding, Bombay, with effect from the 
16th September, 1919. 

The Secretary of State has sanctioned the proposal to 
appoint Mr. V. A. Tamhane, M.Sc., L.Ag., to the post of Soil 
Physicist, Bombay, in the Indian Agricultural Service, after he 
goes through the requisite training in England. 

* 

Mr. a. D. McGregor, M.R.C.V.S., Offg. Superintendent, 
C.V.D., Bengal, has been confirmed in. the Civil Veterinary Depart- 
ment. 

* 

Mr. G. C. Sherrard, B.A., Deputy Director of Agriculture, 
Bihar and Orissa, has been granted combined leave for one year. 

* 

* * 

Mr. H. M. Leake, M.A., Economic Botanist to Government 
and Principal, Agricultural College, Ca^vnpore, has been appointed, 
on return from leave, to officiate as Director of Agriculture, United 
Provinces, vice the Hon ble Mr. H. R. C. Hailey, C.I.E., I.C.S., 
granted privilege leave for six months. 

* * 

Mr. H. E, Annett, B.Sc., F.I.C., Agricultural Chemist to the 
Government of Bengal, on special duty in the United Provinces, 
has been granted combined leave for 17 months and 19 days, from 
the 12th April, 1919, exclusive of the period of his deputation in 
England for a period of six weeks. 

* 

* * 

Mr. J. N. Sen, M.A., F.C.S., Supernumerary Agricultural 
Chemist, on special duty under the Government of the United 
Provinces, was on privilege leave for one month from the 19th 
November, 1919. 
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Mr. T. Eennie, M.R.C.V.S., Sueoi'd Superintendent, Civil 
Veterinary Department, Burma, has been granted combined leave 
for ten months. 

* 

* * 

Mr. E. Sewell, M.R.C.V.S., who has been appointed to the 
Indian Civil Veterinary Department, has been posted as Professor 
of Sanitary Science in the Punjab Veterinary College. 

Hs * 

On return from leave, Mr. H. E. Cross, M.R.C.V.S., assumed 
charge of the office of Canicl Specialist, Sohawa, on 27th October, 
1919. 

* 

Hi ^ 

Mr. G. Evans, C.I.E., M.A., Deputy Director of Agriculture, 
Central Provinces, is on combined leave for eight months from the 
oth July, 1919. 

* 

Mr. C. P. May ad AS, M.A., B.Sc., Assistant Director of Agri- 
culture, Northern Circle, Central Provinces, has been transferred 
in the same capacity to the Western Circle from the 15th October, 

1919. 





A Manual for Co-operative Societies in the Bombay Presidency— By 
E. B. I.C.S. 

The author of this book is the Kegistrar of Co-operative 
Societies in the Bombay Presidency , and he is not one of those that 
darken counsel by words without knowledge. His purpose, he tells 
us, is to place the accumulated experience of his department, in a 
simple form, at the disposal of the public. This purpose he has 
attained ; and, after having searched Mr. H. W. Wolff’s '' Co- 
operation in India,” and after having searched in vain, for definite 
guidance conveyed in clear English, it is with great relief that one 
turns to a book which is written by an expert who has not had the 
amazing temerity to wTite about a country, or rather a collection 
of countries, which he has never even seen. Mr. Ewbank has a 
great deal to say about Co-operation in the Bombay Presidency. 
And what he says is generally well expressed and always to the 
point, though never marred by that contention for the last word 
which is the bane of human relations. A man's opinions are not 
more important than the spirit and temper with which they 
possess him, and our author is clearly not one of those who arc 
always insisting on better bread than can be made of wheat. 
In his fourth and fifth chapters Mr, Ewbank gives some valuable 
hints on the organization of agricultural credit societies. 
Eegarding the number of members permissible- in a credit 
society Mr. Wolff treats us to a lengthy discourse “about it and 
about,” and, at the close, “ we go out by that same door wherein 
we went.” Mr. Ewbank gets to the root of the nvatter in a 
sentence. “ Many societies in this Presidency have lost their 
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unity and become inefficient from the fact that they have allowed 
theirmembershipto become unwieldy.” Again, inhis sixth chapter, 
our author tells us, in clear language, what the radical difference 
is between co-operative credit in the town and its country cousin. 
“ An urban or limited society,” he says, “is intended to meet con- 
ditions for which a rural or uulimited society is unsuitable. In 
country villages the members are usually thoroughly acquainted 
with each other's character, means, and behaviour, and know exactly 
how much money a particular person requires and how far he can be 
trusted. They are, therefore, not unwilling to accept joint and 
; unlimited liability for each other. This joint and unlimited liability 
; forms the basis of the credit of the society and enables it to raise 
I funds from outside lenders. In a town, circumstances are different. 
Members of different classes or professions cannot all be acquainted 
; with each other ; they are usually artisans or traders who own very 
I little land or real property and, therefore, have no very substantial 
: property to offer. They want funds for their own business but do 
not Want to be troubled with their neighbours’ affairs. It would be 
unreasonable to expect such persons to submit to joint and 
unlimited liability.’’ 

In his ninth chapter, Mr. Ewbank explains the functions of 
“Guaranteeing Unions,” from Mr. Wolff’s adverse criticisms of 
; which we venture to demur in the uplifted spirit of the Trodden 
:Worm. “ Guaranteeing Unions ” are, in reality, nothing more 
than groups of societies, the members of which supervise each other 
and are responsible for each . other’s borrowings. It is upon the 
development of “ Guaranteeing Unions ” that the expansion of rural 
co-operative credit depends in India ; for there are so few members 
of societies who are able to read and write that the promoter of 
rural economy must use an organization which is well calculated 
to get the greatest amount of public benefit from them^ “ A Union 
will sweep away delays, ” declares the Bombay Registrar. If it 
does, it will be a startling novelty in India, a country in which there 
is not much that is jaldi except the word. 

Through the interesting chapters provided on District Central 
Banks, Provincial Banks, Stores, Cattle Insurance, and other 

8 
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forms of co-operative effort We need not accompany Mr. Ewban^. 
in this brief review. They are full of great thoughts from the heart., 
and, as expressed by a practical enthusiast, they go round by the 
head. In thirteen years the number of societies in the Bombay 
Presidency has increased from 12 to 1,650, membership from 219 to 
156,805, and working capital from a few thousands of rupees to 
Rs. 1,62,89,000. For eight years Mr. Ewbank has guided the move- 
ment in his province, and if Registrars are to be known by their 
fruits, then, indeed, it is clear that the Bombay Presidency has 
been fortmiate in securing the devoted services of the author of 
this book. [11. R. C.] 

* 

The Journal of Indian Botany, Vol. I, No. 1. — Edited by P. P. 
Fyson, B.A., F.L.S., Presidency College, Madras. [Printed 
and published by the Methodist Publishing House, Madras.] 
Price per annum, Rs, 10. 

This is the first journal of its kind that has appeared in India. 
It is designed to be a means of publishing botanical work done in 
India. Up to date there has been very little opportunity for pub- 
lishing articles on pure botanical matters. “ The Journal of tlie 
Bombay Xatural History Society ” has often given such articles a 
home in its pages, but the need has been felt, for some time, fora 
magazine devoted entirely to botany. 

The publications of the Agricultural and Forest Departments 
deal with botany as applied to these special subjects. The magazine 
under review deals with '' pure ’’ botany, meaning botany as a 
branch of knowledge, quite apart from its utilitarian aspects. 

On this account it is of interest chiefly to professional botanists, 
and to botanical students. The number of persons in both these 
classes in India is now considerable, and 'it is hoped that they 
will support this new venture, which is to them a source of great 
benefit. 

The present number is a modest blue-covered book of 32 pages, 
containing four original articles and a great number of notices of 
books and papers. These original articles compare well in matter 
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and style with those published in the newer botanical journals in 
Britain and America . The iUustrations are well done, and intending 
contributors can see for themselves that their drawings will be 
properly reproduced. 

Subscriptions should be sent to the Editor, Professor Fyson 
Presidency College, Madras, by any manner found convenient’ 

[W. B.] 

sj: 

Jf! * 

First Report of the Bombay Central Co-operative Institute for the period 
ending the 31st March, 1919. 

The institute has recently been started, and has for its objects, 
among others, the development of the co-operative movement in 
ill possible directions, the organization of junior and senior oksses 
for educating the secretaries and other workers of co-operative 
societies, and the publication of periodicals, leaflets and books on 
the subject of co-operation in English as well as in the vernaculars 
the presidency. 

The report covers a period of six months only. Much of the 
}ime was necessarily spent on spade work and, in this, the workers 
ippear to have made satisfactory progress. The institute has a 
arge field of work before it and conducted as it is under the guidance 
)f an experienced co-operator, IVIr. R. B. Ewbank, it ought to 
’ulfil its functions. 

Thirty night schools in villages in which illiteracy hampers the 
progress of co-operation have already been opened, and it is expected 
io open ten more schools of the type. It is very gratifying to 
rote that the promoter of this promising scheme — Sir Vithaldas 
Thakersey — has undertaken to pay the cost amounting to 
60,000 and to continue to finance the scheme should it prove a 
ucGesa. [Editor.] 

• * 

* * 

he Preliminary Report on the Water Power Resources in India.— By 

Mr. J. W. Meares, M.I.C.E., Chief Engineer, Hydro Electric 
Survey. [Superintendent of Government Printing, Calcutta.] 
The report consists of 7 chapters, illustrated with excellent 
‘i^tes and maps, and 14 appendices containing the mformation 
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hitherto collected regarding the rivers and other possible sourcei 
of electric power in India and Burma, 

The opening chapter contains a very clear exposition of the 
methods by which power can be developed from* streams and reser^ 
voirs, and corrects the popular misconception that a natural 
waterfall like that in the Cauvery or at Niagara is necessary. The 
importance to India of combined schemes of irrigation and power 
is also clearly brought out. Further on, "^Weather and Water/’ 
" Localities and Surveys/’ “ Power and its Uses,” are dealt with. 
Then follows a chapter on State control, charges for water power 
and leases and agreements. Chapter six summarizes our present 
knowledge of the water power already developed, under 
development, and examined with a view to development. A general 
description is given of the conditions in each province as an 
introduction to the “ Lists of Sites ” in the Appendices. 

The final chapter puts forward a constructive programme for 
the further work of the survey in its various aspects, and calls 
attention to specially favourable sites for survey and perhaps 
development. 

So far as the preliminary investigation has gone — and it is 
admittedly incomplete — India’s industries now absorb a matter of 
over a million horse power, of which only some 285,000 is supplied 
by electricity from steam, oil or water. The water power so far 
actually in sight amounts to 1| million horse power, but this 
excludes practically all the great rivers at present un investigated. 
Thus it is stated that the minimum flow of the seven great rivers 
eastward from the Indus is capable of giving no less than 3 million 
horse power for every thousand feet of their fall from the 
Himalayas, while similar considerations apply to rivers in other 
parts. Some doubt, however, is expressed as to the estimate of 
seven million horse power in the Irrawaddy and Chindwin rivers, 
given in the Report of the Conjoint Board of Scientific Societies. 

While Bombay is in an especially favourable position in respect 
to water power, Bengal at present depends on its coal fields, though 
it has the honour of owning the first hydro-electric station in India 
at Darjeeling. In this neighbourhood, the report shows that great 
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power is available from the Teeata, the Jaldaka and other rivers of 
Bengal and Bihar. What is now wanted is a capitalist to develop 
these potential sources of wealth. 

The first edition of 2,000 has been practically taken up for 
official use and a second impression has already been ordered. 



NEW BOOKS 

ON AGKICULTURE AND ALLIED SUBJECTS 

1. A Large State Farm: A Business and Educational Under- 

taking, by Lt.-Col. A. G. WeigaU and Castell Wrey. 
Pp. xiii4-82. (London: John Murray.) Price, 2s. 6d. net. 

2. The Flower and the Bee : Plant Life and Pollination, by J. H. 

Lovell. Pp. xviid“286. (London : Constable & Co., Ltd.) 
Price, 10s. 6d. net. 

3. The Farmer and the New Day, by K. L. Butterfield. Pp. 

ix+311. (London : Macmillan & Co., Ltd.) Price, 

8s. ad. net. 

4. . The Fauna of British India, including Ceylon and Burnra. 

Coleoptera, Chrysomelidse (Hispinae and Cassidinse), by 
Prof. S. Maulik. Pp. xi i-439. (London : Taylor & 
Francis.) 

а. The Cactacese : Descriptions and Illustrations of Plants of the 

Cactus Family, by N. L. Britton and J. N. Rose. Vol. I. 
(Washington : The Carnegie Institution.) 

б. Problems of Fertilization, by Prof. F. R- Lillie. (University 

of Chicago Science Series.) Pp. xii+278. (London : Cam- 
bridge University Press.) Price, 1’75 dollars. 

7. A Source-book of Biological Nature-study, by E. R. Downing. 

(University of Chicago Nature-study Series.) Pp. xxi-foOS. 
(London : Cambridge University Press.) Price, 3 dollars. 

8. Mining and Manufacture of Fertilizing Materials and their 

Relation to Soils, by S. E. Lloyd. ' Pp. vi+153. (London: 
Crosby Lockwood & Son.) Price, 9s. net. 

9. Mathenratics for Collegiate Students of Agriculture and General 
Science, by Profs. A. M. Kenyon and W. V. Lovitt. Revi.sed 
edition. Pp. xiid-337. (London: Macmillan & Co., Ltd.) 
Price, 10s. Od. net. 
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10. First Advice to Would-be Farrriers, by E. E. Green. Pp 190 

(London: “ Country Life ” Offices.) Price, 5 $, net. 

11. Note-book of Agricultural Pacts and Figures for Farmers and 

Farm Students, by P. McConnell. Pp. 538 . (London: 
Crosby Lockwood.) Price, 155. net. 

12. The Silk Industry and Trade : A Study in the Economic 

Organization of the Export Trade of Kashmir and Indian 
Silk, with Special Reference to their Utilkation m 
the BritisL and French Markets, by Eatan C. Rawlley. 
Pp. xvi+172. (London : P. S. King & Sou.) Price, 10s. 
Sd. net. 

13. Birds Beneficial to Agriculture : Ecoroiuic Series No. 9 British 

Museum (Natural History), by F. W. Frohawk. Pp. vid-47. 
[London: British Museum (Natural History).] Price, 25 . 

14. The Planting, Cultivation, ami Expression of Coconuts, 

Kernels, Cacao, and Edible Vegetable Oils and Seeds of 
Commerce. A Practical Handbook for Planters, Financiers 
Scientists and others, by H. Osman Newland. (Griffin’s 
Technological Handbooks.) Pp. vid-lll^xi plates 
(London : Charles Griffin & Co.) 

15. Heredity, by Prof. J. Arthur Thomsom Third edition. (The 

Progressive Science Series.) Pp. xvi+627. (London : John 
Murray.) Price, IO 5 . net. 

16. Catalysis in Theory and Practice, by Dr. E. K. Rideal and 

Prof. H. S. Taylor. Pp. xvd-496. (London : Macmillan & 
Co.) Price, 175. net. 

17. Insect Artizans and their Work, by Edward Step. (Hutchin- 

son s Nature Library.) Pp. x-|-318. (London: Hutchinson 
& Co., n. d.) Price, 75. 6d. net. 

18. Insect Pests and Plant Diseases in the Vegetable and Fruit 

Garden, by F. ]\Iartiu Duncan. Pp. 95+xii plates* (London : 
Constable & Co.) Price, 35 . 6(Z. net. 

19. The Condensed Chemiail Dictionary, comihied and edited 

by the Editorial Staff of the Chemical Engii u^ering Catalogue. 
Bp. 525. (New York : The Chemical Catalogue Co., luc.) 
Price, 5 dollars. 



120 


AGRlCULtCRAL JOURNAL OF iNUlA 


[XV, 1/ 


20. Applied Economic Botany based upon actual Agricultural 
Gardening Projects, by Dr. M. T. Cook. Pp. xviii+261. 
(Philadelphia and London : J. B. Lippincott.) Price, 
75. 6d!. net. 

The following publications have been issued by the Imperial 
Department of Agriculture in India since our last issue : — 

Memoirs, 

1. Absorption of Lime by Soils, by F. J. Warth, M.Sc., B.Sc., and 

Maung Po Saw. (Chemical Series, Vol. V, No. 6.) Price, 
R. 1-2 or 2s, 

2. kPythium Disease of Ginger, Tobacco and Papaya, by 

L. S. Subramaniam. (Botanical Series, Vol. X, No. 4.) Price, 
Rs. 1-8 or 2s. 

Bulletins, 

1. A Contribution to Our Knowledge of South Indian Coccidae, 

by T. V. Ramakrishna Ayyar, B.A., F.E.S., F.Z.S. (Bulletin 
No. 87.) Price, As. 14 or Is. 

2. Second Hundred Notes on Indian Insects. (Bulletin No. 89.) 

Price, R. 1-4 or 25 . 

3. A Malarial Parasite in the Blood of a Buffalo, by A. L. Shea t her, 

B.Sc., M.R.C.V.S. (Bulletin No. 90.) Price, As. 6 or Id. 

Reports. 

1. Proceedings of the First Meeting of Agricultural Chemists and 

Bacteriologists held at Pusa on 24th February, 1919, and the 
following days. Price, R. 1 or l5. 6d. 

2. Scientific Reports of the Agricultural Research Institute, Pusa 

(including the Report of the Imperial Cotton Specialist), 
for the year 1918-19. Price, R. 1-4‘or 25. 

3. Annual 'Report of the Imperial Bacteriological Laboratory, 

Muktesar, for the year ending the 31st March, 1919. Price 
As. 4 or 5d, 

Miscellaneous. 

1, Guide to Agricultural Section, Pusa. 



PDBLIOATIONS OF THE IMPERIAL DEPART- 
MENT OF AORICULTDRE IN INDIA 


TO BK HAD FROM 


TBl! OWIOE OF THE AORIODLTUUit, ADVISER TO THE GOVERSMBRT OK IjIDIA, PoSi, BiHAE 
and from the following Agentg ' ’ 


(1) THACKER, SPINK & CO., Calcutta. 

(2) W. NEWMAN A CO., Calcuita. 

(3) Kai M. C. SARKAR BAHADUR k 

SONS, Calcdtta. 

(4) HIGGINBOTHAMS, LTD., Madras. 

(5) THOMPSON & CO., Madras. 

(6) D. B. TARAFORKVALA. SONS A 

CO., Bombay- 


(7) THAOKBK i CO., LTD,, Bombay. 

(8) SUNDER PANDURANG, Bombay. 

(9) Rai Sahib M. GULAB SINGH & 

SONS, Lahore. 

{10} MANAGER, EDUCATIONAL BOOK 
DEPOT, Nagpur. 


A complete list of the publications of the Imperial Department of 
Agriculture In India can be obtained on application from the 
Agrricultural Adviser to the Government of India, Pusa, Bihar or 
ft'oin any of the above-mentioned Agents. ' * 

These publications stre 


’• -"-ted vRh 

methods Of cultivation, irri^atfon, climatfc condHion^ ^ 
in'lE implements, and other a^VicuTtural 

it L edited A ’ a prominent feature of the Joil nal 

It la edited by the Agricultural Adviser to the Government of India and is ' 

poi4e."“siDXcop" eIls'^L'' R»- 8 or 9,. fW., inoL.dine 


-• Pubr (includin, the Reporl of 

3. Annual Report on the Progress of Agriculture in India. 

4. Proceedings of the Board of Agriculture in India. 

5. Proceedings of Sectional Meetings of the Board of Agriculture. 

6. Memoirs of the Imperial Department of Agriculture in India : 

(a) Botanical Series. 

(b) Chemical Series. 

(c) Entomological Series. 

(d) Bacteriological Series. 

(e) Veterinary Series. 

7. Bulletins issued by the Agricultural Research Institute, Pusa, 

Books. 


The following are the publications of the last two years 

Agricultmal Research Institute and College, Pusa (including the 
report of the Imperial Cotton Specialist), for the year 1917-18. Price, R. 1-4 or ^7 ^ 



AdRiCULTURAL PUBLICATIONS.— {<7onoM.) 

Scienti6o Reports of the Afcricultoral Research Inatiloto, Puaa (including the Report of the 
Imperial Oottoa Specialist), for the year 1918-19. Price, R. 1-4 or 2#. 

Report on the Progress of Agriculture in India for the year 1916-17. Price, As. 12 or Is. Irf. 

Report on the Progress of Agriculture in India for the year 1917-18. Price, R. 1-8 or 2s. 3d, 

Proceedings of the Board of Agriculture in India, held at Poona on the 10th December, 1917, and 
following days (with Appendices). Price, As. 13 or Is. 3d. 

Proceedings of the Second Meeting of Mycological Workers in India, held at Pusa on the 
20th February, 1919, and following days. Price, As. 11 or Is, 

Proceedings of the First Meeting of Agricultural Chemists and Bacteriologists, held at Puaa 
on 24th February, 1919, and the following days. Price, R. 1 or Is, 6d. 

Proceedings of the First Meeting of Veterinary Officers in India, held at Lahore on the 
24tb March, 1919, and following days (with Appendices). Price, As. 8 or 9d. 


MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA 


BOTANICAL SERIES 

Vol. IX, No. IV. Studies in Indian Sugarcanea, No. 3. The Glassification of Indian Canes 
with special reference to the Saretha and Sunnabile Groups, by G. A. 
Bakbrb, sc.d. Price, Rs. 2-4 or 3*. 

Vol. IX, No. V, Phytophthora ^feadii n. sp. on Hevea hrasiliensis, by W. McRae, m.a., 
B.sc., F.L.S. Price, R. 1-4 or 2#. 

Vol. X, No. I. The Bice Worm (TyfencTiiM awgiMifuF) and its Control, by E. J. Butler, 
M.B., F.L.S. Price, R. 1-4 or 2s. 

Vol. X, No. II. Studies in Indian Sugarcanes, No. 4. Tillering or Underground Branch- 
ing, by C. A. Barber, c.i.e., sc.d., f.l.s. Price, Rs. 4-4 or Is. 

Vol. X, No. III. Studies in Indian Sugarcanes, No> 5. On testing the suitability of sugar- 
cane varieties for different localities, by a system of measurements. 
Periodicity in the growth of the sugarcane, by C. A. Barber, ci.E., 
Sc.d., F.L.S. Price, K. 1-12 or Ss. 

Vol. X, No. IV, A Pythium Disease of Ginger, Tobacco and Papaya, by L. S- Subram a- 
niam. Price, R. 1-8 or 2s. Qd. 

Vol. X No. V, Studies in the Pollination of Indian Crops, 1, by A, Howard, Gabbiellb 
’ L. C. Howard, and Abdur Rahman Khan, {In the press.) 


CnEMICAL SERIES 

Vol. V No. II- '* Heart Damage” in Baled Jute, by R. S. Fin LOW. B.8c., F.I.C., f.c. 8. Price, 
B. 1 or If. 6d. 

Vol. V, No. III. Experiments on the Improvement of the Date Palm Sugar Induati'y in 
Bengal, by Harold E. Annett, b.sc., f.i.c. ; Gosta Behari Pal, m.sc.; 
and Indd Bhushan Chatterjee, L.Ag. Price, R. 1 or If. 6d. 

Vol. V, No. IV, Cholam (A. Sorghum) as a Substitute for Barley in Malting Operations, by 
B. VlSWANATH, T. LaKSHMANA ROW, B-A., and P. A. Raghunatha- 
8WAU1 Ayyangar. Dip. Ag. Price. As. 12 or If. 

Vol. V, No. V. The Phosphate Requirements of some Lower Burma Paddy Soils, by 
F. J. Warth, M.Sc., B.8g., and Maung Po Shin. Price, R. 1-12 or 3f. %i. 

Vol. V, No. VI. Absorption of Lime by Soils, by F. J. W^rth, m.sc., b.8c., and Maung 
Po Saw. Price, R. r-2 or 2 f. 


BNTOMOLOaiCAL SERIES 

Vol. V. No. V. The Rice Leaf-hoppers {Nephotettix bipunctatus, Fabr. and Nephoietlit 
apicalis^ Motsch,), by C. S. Misra, b.a. {In the press.) 

Vol. V, No. VI. Lantana Insects in India, Being the Report of an Inquiry into the Etli- 
cicncy of Indigenous Insect Pests as a Check on the Spread of Lant<x>t(i 
In India, by Ramachandka Rao, m. a., P.E.a. {In the press.) 



BACtERlOLOdlCAL SERlBd 


Vol. I, No. VII. 


0 ^ 1 / Punjab, by C, M. Hutchikboit. b.A. 


VETERINARY SERIES 


Vol. II, No. VIIL 
Vol. III. No. I. 


Combined Diffuse Scleroais and Central Poliomyelitia of Horses 
byG. H. K. Macalister, M.A., M.D..D.P.U. Price, R. 1-8 or 2^ "I * 

^0 Vitality of the Rinderpest Virus outside the Animal Body under 
Natural Conditions, by A. VV. Shilbiox. m.r.c.v.s. Price, As. 12 or l».j 


BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH 
INSTITUTE, PUSA 


No. 76. 


No. 77. 


No. 78. 


No. 79. 


No. 80. 


No. 81. 


No. 82. 


No. 83. 


No. 84. 


No. 86. 


No. 87. 


No. 88. 


No. 89. 


No. 90. 


No. 91. 


No. 92. 
No. 93. 


Experimente with Emuiaions for Protecting Camels against the Attacks ofi Blood- 
sucking Flies, by H. E. Ckoss, m.r.c.v.s., d.v.h,, a.sc. Price, Aa. 2 or 3d. 


Somo Camel-feeding Experiments, by H. E. Cross, m.r.c.v.8., d.v.h 
As. 2 or 3d. * *’ 


Price, 


Smuts of Jowar {Sorghum) in the Bombay Presidency, by G. S. Kulkarni l ait 
P rice, As. 4 or 5d. ' * 


Prussic Acid in Burma Beans, by F, J, Warth,- b.bc., m.sc. and Ko' Ko Gyi 
P rice, As. 2 or 3d. . ^ . 


Are Camels Susceptible to Black Quarter, Haemorrhagic Septicscraia and Rinderpest’ 
by H. B. Cross, m.r.c.v.s., d.v.h., a.sc. Price, As, 4 or od. 

The Value of Phospbatic Manures in India and the Possibility of their Manufac- 
ture on a Larger Scale. Being evidence submitted to the Committee appointed 
to discuss this question (Subject IX) at the Meeting of the Board of Agriculture 
Poona, 1917. Edited, with an Introduction, by W. A. 1>avis, b.sc., a.c.o.i! 
Price, As. 4 or 5d. 


The Improvement of the Indigenous Methods of Our and Sugar making in the United 
Provinces, by William Eulme and R. P. Sanghi. Price, As. 8 or 9d, 

Progress of the Sugarcane Industry in India during the Years 1916 and 1917. Being 
Notes submitted to the Meeting of the Board of Agriculture in India, Poona, 1917. 
Edited, with an Introduction, by C. A. Barber, c.i.e., sc.d., f.l.s. Price, As, 5 
or 6d. 

The Beat Means of Rapidly Increasing the Outturns of Food Crops by Methods 
within the Power of the Agricultural Department. Being Notes submitted to the 
Meeting of the Board of Agriculture in India, Poona, 1917. Edited, with an 
Introduction, by J. Mackbnna, C.I.E., I.C.S. Price, As. 4 or 5d. 

Soil Drainage.! by R. G. Allan, m.a. Price, As. 4 or 5d. 

A Now Nematode causing Parasitic Gastritis in Calves, by A, L, Sheathkr, B.Sc., 
M.R.C.V.S. Price, As. 4 or 5d. 

A Contribution to our Knowledge of South Indian Coccidae, by T. V. Kamarrishna 
Ayyar, b,a,, F.E.3., F.Z.S. Price, As. 14 or D. 6<i. 

Gawnpore-American Cotton : An Account of Experiments in its Improvement by 
Pure Line Selection and of Field Trials, 1913-1917, by B, O. Burx, b-Sc.. and 
Nizamdddin Haider. Price, As, 10 or Is. 

Second Hundred Notes on Indian Insects. Price, K. 1-4 or 2;. 

A Malarial Parasite in the Blood of a Buffalo, by A. L. Sheather, b.sc., m.r.c.v.s. 
Price, As, 6 or 7ti. 

Notes on Practical Salt Land Reclamation, by G, S, Henderson, n.d.a., n.d.d. 
{In the press.) 

Syngamus laryngeiia in Cattle and Buffaloes in India, by A. Leslie Sheather, b.sc., 
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